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ABSTRACT 
Conventional soybean [Glycine max (L.) Merr.] cultivars have approximately 11 % 
palmitate in the seed oil. Increasing palmitate content may be beneficial for producing plastic fats 
at room temperature without the need for hydrogenation. Trans-fatty acids are produced from 
hydrogenation, which may be harmful to human health. 
The objective of the study was to compare soybean lines with 26%-palmitate content and 
lines with 40%-palmitate content for agronomic and seed traits. Three backcross populations were 
formed for this study. In each population, 27 BC1F2:4 lines with 26%-palmitate and 27 lines with 
40%-palmitate were tested at three locations in Iowa during 2000. 
The mean seed yield and content of oil in the 40%-palmitate lines were significantly less 
than that of the 26%-palmitate lines. None of the 40%-palmitate lines had a yield equal to any of 
the 26%-palmitate lines from the same population, and only one population had 40%-palmitate 
lines equal to 26%-palmitate lines for oil content. Protein content was significantly higher for the 
40%-palmitate lines than the 26%-palmitate lines. The increase in protein did not compensate for 
the decrease in oil: therefore, the value of a metric ton of 40%-palmitate soybean was less than that 
of the 26%-palmitate type at current commodity prices for protein meal and oil. 
The 40%-palmitate lines had significantly lower mean plant population, lodging score, 
plant height, seed weight, oleate content, linoleate content, and stearate content than the 26%-
palmitate lines in the three populations. Linolenate was significantly greater in the 40%-palmitate 
than the 26%-palmitate lines. 
The increase in palmitate content had adverse effects on agronomic and seed traits of 
soybean. Although there may be benefits of soybean oil with 40%-palmitate content, the negative 
associations with important agronomic and seed traits will make it difficult to develop cultivars that 
will be competitive with the conventional soybean. 
GENERAL INTRODUCTION 
Soybean [Glycine Max (L.) Merr.] oil is the most widely consumed of any vegetable oil in 
the world (Univ. oflll., 1997). Soybean oil is composed of five primary fatty esters: palmitate, 
stearate, oleate, linoleate, and linolenate. Palmitate (16:0) and stearate (18:0) are saturated fatty 
esters that have no double bonds in their carbon chains. Oleate ( 18: 1 ), linoleate ( 18:2), and 
linolenate ( 18:3) are unsaturated fatty esters that have one, two, and three double bonds, 
respectively. Conventional soybean cultivars have approximately 110 g ki1 palmitate, 30 g ki1 
stearate, 220 g kg-1 oleate, 560 g ki1 linoleate, and 80 g ki1 linolenate (Wilcox, 1984). 
Soybean lines have been developed with palmitate contents ranging from< 40 g kg_, to 
>400 g kg_,_ This genetic variability was developed by chemical mutagenesis. The allelesfapl 
andfap3 reduce palmitate levels (Erickson et al., 1988; Fehr et al., 1991a). The allelesfap2, 
fap2-b,fap4,fap5,fap6, andfap7 increase palmitate content (Erickson et al., 1988; Fehr et al., 
1991 b; Schnebly et al., 1994; Narvel et al., 2000; Stoltzfus et al., 2000a; Stoltzfus et al., 2000b ). 
Elevating palmitate content has potential benefits. Higher oxidative stability can be 
achieved by elevating palmitate content, which is potentially useful in food and industrial 
applications (Shen et al., 1997). Elevation of palmitate content can be useful for producing fats 
such as margarine and shortening, that are solid at room temperature without the need of 
hydrogenation. The hydrogenation process produces trans-fatty esters, which may be undesirable 
for human health (Hu et al., 1997). To eliminate the need for hydrogenation, Kok et al. ( 1999) 
used a 50:50 mixture of interesterified soybean oil and conventional soybean oil. The 
interesterified oil had 233 g kg·' palmitate and 200 g ki1 stearate. This 50:50 mixture produced 
margarine similar to commercial margarine and had no trans-fatty esters. 
Hartmann et al. ( 1996) compared agronomic and seed traits of soybean lines with normal 
palmitate and lines with :::::240 g ki1 palmitate. They found negative phenotypic correlations 
between palmitate content and seed yield, lodging, seed weight, protein, oil, stearate, oleate, and 
linoleate. They found positive phenotypic correlations between palmitate content and maturity, 
height, and linolenate. 
The potential benefits of increasing palmitate content to 400 g kg·1 may only be realized if 
no major negative relationships exist with agronomic and seed traits. The objective of this study 
was to determine the impact on agronomic and seed traits of soybean by increasing the palmitate of 
lines from :::::260 g kg- 1 to :::::400 g ki1• 
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LITERATURE REVIEW 
Palmitate mutant alleles 
There have been six mutant alleles developed that increase palmitate content. Erickson et 
al. (1988) identified thefap2 allele for elevated palmitate in a M2 plant by treating 'Century' with 
ethyl methanesulfonate (EMS). The mutant line was designated Cl 727. Thefap2 allele increased 
palmitate content to 173 g kg-1 compared with 115 g kg-1 in Century. 
Fehr et al. (1991b) identified thefap2-b allele in a M4 selection from the treatment of 
'Al 937' with N-nitroso-N-methyl-urea (NMU). The mutant line was identified as Al 937NMU-85 
until it received its permanent designation of A21 (Schnebly et al., 1994 ). The palmitate content of 
A21 was ::::::180 g kg-1 compared with 120 g ki1 for A1937 (Fehr et al., 1991). 
Fehr et al. ( 1991 b) identified the fap4 allele in a M2 plant selection obtained by treatment 
of 'Elgin' with EMS. Originally identified as ElginEMS-421, the permanent designation of the 
line was A24 (Schnebly et al., 1994). The palmitate content of A24 was 198 g ki1 and that of 
Elgin was 123 g ki1• 
Stoltzfus et al. (2000a) identified thefap5 allele for elevated palmitate content in an~ 
plant from the treatment of 'Kenwood' with EMS. The M4 plant selection was given the 
designation A27. Thefap5 allele increased palmitate content to ::::::160 g kg- 1 compared with 123 g 
ki1 for Kenwood. 
Narvel et al. (2000) identified the fap6 allele in a M4 plant selection from the treatment of 
Kenwood with EMS. It was given the designation of A25. Thejap6 allele elevated palmitate 
content to 179 g ki1 compared with 112 g ki1 for Kenwood. 
Stoltzfus et al. (2000b) identified thefap7 allele in a M3 plant selection obtained from the 
treatment of A89-144026 with NMU. The mutant line was given the designation of A30. The 
palmitate content was 147 g kg·1 in A30 and 112 g ki1 in A89-144026. 
Fehr et al. ( 1991 b) combined the fap2-b andfap4 alleles by crossing A2 I (fap2-b) and A24 
(fap4) and obtained transgressive segregates with greater than 250 g ki1 palmitate content. Narvel 
et al. (2000) combined the fap2-b, fap4, and fap6 alleles by crossing A25 (fap6) and A 19 (fap2-b, 
fap4). The combination of the three alleles resulted in F3 seeds with 398 g ki1 palmitate content. 
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Influence of altered palmitate content on agronomic and seed traits 
The association of agronomic and seed traits with reduced palmitate content was evaluated 
by Ndzana et al. (1994). They compared lines with ::::40 g kt' palmitate content to those with :::::110 
g ki1 palmitate content. The reduced palmitate lines had reduced yields and oil in the three 
populations, and increased protein in two of the three single-cross populations. Horejsi et al. 
( 1994) used lines derived from backcross populations to evaluate the influence of reduced 
palmitate content on agronomic and seed traits. They indicated that yield reductions in the Ndzana 
et al. (1994) study were probably due to unfavorable genetic linkages. Horejsi et al. ( 1994) 
recovered lines in their backcross populations with reduced palmitate content and higher yields 
than the recurrent parents. They also reported that lines with reduced palmitate content tended to 
have lower oil content. 
Hartmann et al. ( 1996) studied the association of elevated palmitate content with 
agronomic and seed traits of soybean. They compared conventional soybean lines containing ::::: 110 
g kg-' palmitate content with lines from the same population that had :::::240 g kg-' palmitate. They 
reported that seed yield, lodging, seed weight, protein, oil, stearate, oleate, and linoleate 
significantly decreased while maturity, height, and linolenate content significantly increased in the 
:::::240 g kg-1 palmitate lines. 
Stoltzfus et al. (2000) evaluated traits of soybean lines with palmitate ranging from 103 to 
427 g ki1• They observed significant positive phenotypic correlations between palmitate content 
and protein, stearate, and linolenate contents. There were significant negative phenotypic 
correlations between palmitate content and oil, oleate, and linoleate contents. 
Bravo et al. ( 1999) studied breeding strategies for development of cultivars with the 
genotypefap2-bfap2-bfap4fap4 for elevated palmitate to >250 g kg-1• The lines also had the alleles 
fan] (A5) andfan2 to reduce linolenate content. They reported that phenotypic correlations were 
not significant between palmitate content and seed yield, maturity, lodging, height, and seed weight 
in any of the populations. The phenotypic correlations between palmitate content and protein and 
linolenate contents were not consistent among the populations. The phenotypic correlation 
coefficients between palmitate content and oil, oleate, and linoleate contents were significant and 
negative in the four populations. The phenotypic correlation between palmitate content and 
stearate was significant and positive in three populations, and significant and negative in one 
population. 
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Influence of plant population on seed yield 
In this study, it was found that 40%-palmitate lines had significantly lower mean plant 
populations than the 26%-palmitate lines due to reduced seedling emergence. A review of the 
literature was made to determine the potential impact of differences in plant population on seed 
yield comparisons between the 26%- and 40%-palmitate lines. 
Johnson and Harris ( 1967) tested four cultivars at 6.6, 13 .1, and 26.2 plants m- 1• They 
observed no significant yield differences among the three plant populations. Fink et al. (1974) 
tested the effects of fertilizer and plant population on yield of soybean. They observed no 
significant yield differences for plant populations ranging from 100,000 to 400,000 plants ha-1 on 
both fertilized and unfertilized soil. The soybean cultivars 'Corsoy,' 'Wells,' and 'Hodgson' were 
evaluated at 171,000, 342,000 and 513,000 plants ha-I for three years by Lueschen and Hicks 
( 1977). In only one year was there a significant increase in yield with an increase in plant 
population. 
Costa et al. (1980) tested 10 soybean cultivars under plant densities of 132,000, 263,000, 
and 526,000 plants ha-I. They found that plant population did not significantly influence the yield 
of eight of the 10 cultivars. Two cultivars produced significantly higher yields at the greater plant 
population. 
Swearington (1981) evaluated uniform plant stands of3.l, 4.3, and 5.5 plants foofI in 30-
inch rows. He observed no significant yield difference among the plant populations. He attributed 
the lack of yield differences to two factors. Soybean plants can rapidly add axillary buds that have 
the potential to become lateral branches that bear seeds. This branching can compensate for 15 to 
18 inches in interplant spacing. Swearington also presented previously unpublished data from J .R. 
Wilcox of Purdue University. Wilcox evaluated plant populations of69,000, 112,000, and 182,000 
plants acre-I and found no significant difference in yield for the three plant populations. 
Hicks et al. (1990) evaluated plant densities ranging from 75,000 to 150,000 plants acre·1 
over a five-year period. They observed no significant effect of plant population on yield. 
Although not statistically significant, the highest yields generally were observed in plant 
populations greater than 100,000 plants acre-1• 
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MATERIALS AND METHODS 
Three backcross populations were formed for this study. In May 1992 at the Agronomy 
and Agricultural Engineering Research Center oflowa State University near Ames, IA, lines 
chosen from the 1991 Uniform Preliminary Test and 1991 Uniform Test were treated with 
mutagens. There were 2500 seeds each of A90-l 15043, A90-212021, A90-3 l 1006, A90-312022, 
A90-111010, and A89-144003 treated with N-nitroso-N-methyl-urea (NMU). The lines A90-
1 l 1022, A90-l 11004, A90-211034, A90-312003, A89-144003, AM89-244028, and A90-312002 
were treated with ethyl methanesulfonate (EMS). Each line treated with a mutagen was maintained 
as a different population. Each M1 plant was harvested individually. At the Iowa State University 
- University of Puerto Rico soybean breeding nursery in Isabela, Puerto Rico, the M2 progeny from 
each M1 plant was grown. Ten M2 plants were harvested individually from each Mu line. 
At Ames in 1993, M3 seeds were analyzed for fatty ester content by gas chromatography 
(GC) as described by Hammond (1991). The M2 plants with the highest palmitate content were 
selected and M3 seeds from each were planted in Puerto Rico during November 1993. From each 
progeny row, four M3 plants were harvested individually. Fatty ester analysis was conducted, and 
M3 piants with > 150 g kg·1 paifuitate content were seiected. The~ progeny from the selected · 
plants were planted at Ames in May 1994 and were crossed to A92-128075, which had thefap2-
bfap4 genotype and palmitate content of ~260 g kg"1 The purpose of these crosses was to develop 
lines with greater palmitate content by crossing new mutants to a line with the highest palmitate 
available. In Puerto Rico during October 1994, the F 1 plants were grown and harvested 
individually. 
At Ames in May 1995, 250 F2 seeds from each population were split into two portions with 
a razor blade. The one-third portion that lacked the embryonic axis was analyzed for fatty ester 
content by GC. The two-thirds portion that contained the embryonic axis was kept for planting. 
Seeds of seven of the original 13 populations were maintained. The seven populations traced to 
mutant lines with elevated palmitate from the lines A90-144003, A90-211034, A89-244028, A90-
1110 I 0, A90-312022, A89144026, and A90-2 l 2021. Individual seeds from these populations had 
>320 g kg·1 palmitate. Seeds with > 3 IO g kg" 1 palmitate were planted at Ames in 1995. The plants 
from the seven populations were crossed in a partial diallel and to A28. A28 had the genotype 
fap2-b fap4 fap5, with a palmitate content of ~330 g kg·1. In Puerto Rico during October 1995, F 1 
plants were grown and harvested individually. 
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A sample of 75 F2 seeds from each cross were split and analyzed. The F2 seeds with >400 
g kg·1 palmitate content were kept and planted at Ames in 1996. The F2 plants from different 
populations were crossed in a partial diallel. In Puerto Rico, during October 1996 F1 plants were 
grown and harvested individually. 
In April 1997, 760 individual F2 seeds from each population of the partial diallel were split 
and analyzed for palmitate content. Seeds with >440 g kg·1 palmitate content were planted in 
Ames during May 1997. A97-877006, A97-877027, and A96-496018 were crossed to the plants to 
form the three populations. A97-877006, A97-877027, and A96-496018 had the genotypefap2-b 
fap4, ::::260 g kg"1 palmitate content, and good agronomic traits. In Puerto Rico during October 
1997, F1 plants were grown and harvested individually. A sample of300 F2 seeds from each of the 
three populations were split, analyzed, and selected for the highest palmitate content. In Puerto 
Rico during February 1998, the plants with the highest palmitate content of 414 - 493 g kg"1 
palmitate were backcrossed to A97-877006, A97-877027, and A96-496018 to obtain BC1F1 seed. 
The backcross was performed to develop lines with agronomic traits similar to the recurrent parent 
and have 400 g kg"1 palmitate. 
At Puerto Rico in May 1998, BC1F1 plants were grown and harvested individually. In 
August, approximately 1000 BC1F2 seeds per population were split and analyzed to identify seeds 
of ::::260 or >400 g kg"1 palmitate. The BC1F2 seeds with the highest and lowest palmitate levels 
were chosen from each population (Table 1 ). 
Table 1: Selection of BC1F2 seeds for the three populations out of 1000 seeds tested. 
Population 1: 260 g kg· 88 seeds < 310 g kg· palmitate 
Population 2: 
Population 3: 
400 g kg·1 
260 g kg"1 
400 g kg·1 
260 g kg·1 
400 g kg·1 
95 seeds> 400 g kg"1 palmitate 
l 08 seeds< 300 g kg"1 palmitate 
92 seeds >400 g kg·1 palmitate 
78 seeds < 320 g kg·1 palmitate 
102 seeds >400 g kg" 1 palmitate 
In Puerto Rico during October 1998, the selected seeds were planted. At harvest, each 
BC1F2 plant was harvested individually. A bulk of five BC1F23 seeds from each plant was 
analyzed for fatty ester content. The 50 BC1F23 plants with the lowest palmitate and 50 BC1F23 
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plants with the highest palmitate were selected. The range for the lowest palmitate plants was 201 
-293 g kg·1 for Population 1, 212-278 g kg·1 for Population 2, and 184- 299 g kg"1 for 
Population 3. The range for the highest palmitate was 421- 451 g kg·1 in Population 1, 411- 482 g 
kg"1 for Population 2, and 430- 480 g kg·1 for Population 3. The genotypes of the 26%-palmitate 
lines was most likely fap2-bfap4 because the initial single cross and backcross involved a recurrent 
parent with the two major alleles. It is possible that alleles other thanfap2-b or fap4 could be in 
some of the lines with ~260 g kg·1. The 40%-palmitate lines most likely had the fap2-bfap4 alleles 
from the recurrent parent as well as two other major mutant alleles for elevated palmitate. 
In 1999 at Ames, the 50 26%-palmitate lines, 50 40%-palmitate lines, and 10 check 
cultivars were grown as a set for each population. They were planted in a randomized complete-
block design with one replication at the Agronomy Farm and one at the Burkey Farm. The single-
row plots were 76 cm long with 102 cm between rows and a 107 cm alley between the ends of the 
plots. The seeding rate was 20 seeds per plot. Each plot was evaluated for seed yield, plant 
population, maturity, plant height, and fatty ester content. Selection of lines for the second year of 
testing in 2000 was based on palmitate content and maturity. For each line selected with >400 g 
kg·1 palmitate, a line with ~260 g kg"1 palmitate and similar maturity was chosen. 
In 2000, lines from each population were grown in a separate experiment. The 60 entries 
in each experiment consisted of 27 BC1F24 lines with 26%- palmitate, 27 BC1F24 lines with 40%-
palmitate, and six check entries. Each experiment was grown at Ames, Grand Junction, and 
Hubbard, IA, in a randomized complete-block design with two replications at each location. The 
soil type was a Nicollet loam (fine-loamy, mixed mesic Aquic Hapludolls) at each location. The 
two-row plots were 3 .1 m long with a spacing of 69 cm between the two rows of each plot and 102 
cm between adjacent plots. A 91 cm alley separated the ends of the plots. The seeding rate was 
17.4 seeds m·1 of row. Each plot was evaluated for plant population, seed yield, maturity, lodging, 
height, seed weight, protein, oil, and fatty ester content. 
Plant populations were determined at V2 when the soybean plant has a fully developed 
trifoliolate leaf at a node above the unifoliolate node as described by Fehr and Caviness ( 1977). 
The number of plants in each plot was recorded and that number was converted to plants m·2. 
Maturity was recorded as days after 31 August when 95% of the pods on the main stem have 
reached their mature color. Lodging was scored from I (all plants erect) to 5 (all plants prostrate). 
Plant height was measured from the soil surface to the terminal node of the main stem in 
centimeters. Lodging and plant height were measured after the plot was mature. Each plot was 
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harvested in bulk with a two-row self-propelled combine. Plot weight and moisture were 
determined and yield was expressed in kg ha-1 on a 13%-moisture basis. 
Seed weight expressed in mg seed-1 was based on 200 random whole seeds from each plot. 
Protein, oil, and moisture content were measured on a seed sample of :::;300 g with a Tecator A/B 
(Hooganas, Sweden) lnfratech 1221 whole grain near- infrared reflectance analyzer. Protein and 
oil were expressed on a 13%-moisture basis. 
The fatty ester content for each plot was analyzed by gas chromatography. The analysis 
was performed by Pioneer Hi-bred International, Inc., Johnston, IA. The measurement of fatty 
esters, as performed by Pioneer Hi-bred International, Inc., was as follows. Seeds were crushed 
and the expelled oil was dissolved in 1 mL high performance liquid chromatography (HPLC) grade 
hexane. Transmethylation was achieved using trimethylsulfoniumhydroxide according to the 
method of Butte et al. (1982). An aliquot of 100 µI oftrimethylsulfoniumhydroxide was used to 
transmethylate each crude oil sample. Fatty ester composition was determined by capillary GC 
using an Agilent model 6890 chromatograph (Palo Alto, CA) equipped with a flame ionization 
detector and a split inlet with a split ratio of approximately I: 130. Methyl esters were separated on 
a fused silica Carbowax capillary column, (15 m, 0.25 mm i.d., 0.25 µm film thickness, Supelco, 
Bellefonte, PA). Temperature of the inlet was set at 250°C, the detector set at 300°C, and the oven 
at 220°C. The data were expressed as the normalized percentage of all identified fatty acid methyl 
esters. Fatty ester percentages were converted tog kg-1 by multiplying the percentage by 10. 
Seed yields of the entries were adjusted for plant population. An analysis of covariance 
was performed using the general linear models procedure (GLM) of the SAS software package 
(release 8.1) (SAS Institute, 2000). For individual locations, unadjusted yield and plant population 
data were used from both replications at each location. The adjusted values were an average value 
over the two replications, and individual plot adjusted yields were not calculated. The analysis of 
covariance for combined environments used unadjusted yield and plant population data from the 
six replications. 
where: 
Estimated processed value (EPV) in$ bu·' was determined. The formula used was: 
EPV = (Pm)(Wm)/2000 + (Po)(Wo) + (Ph)(Whn)/2000 
EPV = estimated processed value,$ bu·', 
Pm = meal price, $ ton·', 
Po = oil price, $ lb-1, 
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Ph = hull price, $ ton·1, 
Wm = weight of soybean meal, lb bu·1, 
Wo = weight of crude soybean oil, lb bu·1, and 
Whn = net weight of hulls, lb bu·1. (Brumm and Hurburgh, 1990) 
To convert $ bu·1 to$ r1, multiply$ bu·1 by 36.75. 
To determine $ ha·1, calculate yield int ha·1 and multiply $ f 1 and t ha·1 together. 
Data Analysis 
The data from each of the three experiments in 2000 were analyzed as a randomized 
complete-block design for individual environments and combined across the three environments. 
The check cultivars and lines were excluded from the analyses of variance. Environments and 
replications were considered random effects and lines were considered fixed effects. 
For an individual environment, the additive model for all traits, excluding adjusted yield, 
was: 
where 
Y;i = µ + R; + Gi + e;i, 
For an individual environment, the additive model for adjusted yield was: 
y = µ + R + G + A(X-x ) + e·· JJ I J p lj .. lj, 
Y;i = observed value of the j th line in the ith replication, 
µ overall mean, 
R; = effects of the ith replication (i = 1 and 2), 
G1 effect of the t line (j = 1 to 54), 
regression coefficient, 
X;j plant population of the l line in the ith replication, 
x .. plant population mean for all lines in an experiment, and 
e;i = error effect of the j'11 line in the ith replication. 
The analyses of variance were performed with the general linear model procedure (GLM) 
of the SAS software package (SAS Institute, 2000). The sums of squares for genotypes in the 
analysis of variance were partitioned into among 26%-palmitate lines, among 40%-palmitate lines, 
and the orthogonal comparison between the two groups (Tables 2 and 3). 
Table 2. Analysis of variance and expected mean squares for an individual environment for all 
traits except, adjusted seed yield. 
Sources of variation 
Replications (R) 
Lines (L) 
26% lines (26%) 
40% lines ( 40%) 
26% vs. 40% 
Error 
Total 
Degrees of freedom 
r-1 
1-1 
26% lines -1 
40%lines -1 
(r-1)(1-1) 
rl-1 
Expected mean squares 
2 2 
CT e + gcr R 
0"2e + r02L 
2 02 0" e + r 26% 
2 02 cr e + r 40% 
0"2 
e 
Table 3. Analysis of covariance and expected mean squares for adjusted seed yield at an 
individual environment. 
Sources of variation 
Replications (R) 
Lines (L) 
26% lines (26%) 
40% lines (40%) 
26% vs. 40% 
Plant population 
Error 
Total 
Degrees of freedom 
r-1 
1-1 
26% lines -1 
40% lines -1 
[(r-1)(1-1)) - 1 
rl-1 
Expected mean squares 
2 2 
0" e + gcr R 
0"2e + r02L 
2 r92 O" e + 26% 
? 2 cr~e + r0 40% 
2 02 CT e + r Pit 
cr\ 
For the combined analysis across environments, the additive model for all traits, expect 
adjusted seed yield was: 
Y;jk = µ+ E1 + R(E)11 + Gk + (GE);k +e;jk, 
For the combined analysis across environments, the additive model for adjusted seed 
yield was: 
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where 
Y;jk = observed value of the kth line in the l replication in the ith environment, 
µ = overall mean, 
Ei = effect of the it11 environment (i = 1 to 3), 
R(E);j = effect of the l replication within the ith environment (j = 1 to 2), 
Gk = effect of the kth line (j = 1 to 54 ), 
(GE)ik = effect of the interaction between the ith environment with the kth line, 
= regression coefficient, 
X;ik = plant population of the kth line in the l replication in the ith environment, 
x = plant population mean for all lines in an experiment, and 
eiik = the error effect of the kth line on the l replication in the ith environment. 
The analyses of variance for the combined environments were performed with the GLM of 
the SAS software package (SAS Institute, 2000). The sums of squares for genotypes in the 
analyses of variance will be partitioned into among 26%-palmitate lines, 40%-palmitate lines, and 
the orthogonal comparison. To determine the significance of each treatment or interaction effect, 
F-tests were used. The line x environment interaction mean squares was used to evaluate the 
environment and line main effects and the partitioned genotype effects (Tables 4 and 5). 
Phenotypic correlations were performed on entry means across locations. The analyses 
were performed with the correlation procedure (CORR) of SAS (SAS Institute, 2000). The 
coefficient of variation (CV), standard error of the mean (SE), and least significant difference at the 
0.05 and 0.01 probability levels were calculated. 
where 
CV= .JMSE x 100 
X 
SEM(x) = 
MSE = mean squares for error at individual environments and for the line x environment 
interaction for the analysis across environments, 
x = mean of all lines for a population, 
n = number of observations in the mean (n = 2 for individual environments 
and n = 6 across environments), and 
12 
t = t value at the 0.05 or 0.01 probability level. 
Table 4. Analysis of variance and expected mean squares for combined environments for all 
traits, except adjusted seed yield. 
Sources of variation Degrees of freedom Expected mean squares 
Environments (E) e-1 cie + gCJ2RJE + rgciE 
Replications [R(E)] e(r-1) CJ2 e + gCJ2 R/E 
Lines (L) l-1 M3 2 2 0 CJe+rCJ1E+re 1 
26% lines (26%) 26% lines -1 M31 2 2 0 CJ e +CJ 26%E + re 26% 
40% lines (40%) 40% lines -1 M32 2 2 0 CJ e +CJ 40%E + re 40% 
26% vs. 40% M33 
ExL ( e-1) (l-1) M2 2 2 CJ e + CJ LE 
Ex26% (e-1) (26% lines -1) M21 2 2 CJ e + CJ 26%E 
Ex4O% (e-1) (40% lines -1) M22 2 2 CJ e + CJ 40%E 
Ex (26% vs. 40%) (e-1) M23 
Pooled error e(r-1 )(g-1) M1 2 CJ e 
Total er! -1 
13 
Table 5. Analysis of covariance and expected mean square for adjusted seed yields across three 
environments. 
Sources of variation 
Environments (E) 
Replications [R(E)] 
Lines (L) 
ExL 
26% lines (26%) 
40% lines ( 40%) 
26% vs. 40% 
Ex26% 
Ex4O% 
E x (26% vs. 40%) 
Plant population 
Pooled error 
Total 
Degrees of freedom 
e-1 
e(r-1) 
1-1 
26% lines -I 
40% lines -I 
(e-1) (l-1) 
(e-1) (26% lines -1) 
(e-1) (40% lines -1) 
(e-1) 
[e(r-1)(1-1)] - I 
erl -I 
M4 
M41 
M42 
~3 
M3 
M31 
M32 
M33 
M2 
M1 
Expected mean squares 
2 2 2 cr e + gcr R/E + rgcr E 
0"2 e + gcr2 R/E 
2 2 0 cre+rcrLE+re L 
2 2 0 O" e +cr 26%E + re 26% 
2 2 0 O" e +cr 40%E + re 40% 
2 2 cr e +rcr LE 
2 2 
O" e + rcr 26%E 
2 7 
0" e + rcr-40%E 
0"2 e + rcr2 Pit 
0"2e 
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RESULTS 
There were significant differences for mean palmitate content between the 26%- and 40%-
palmitate lines in the three populations (Table 6). The mean difference was 121 g kg-1 in 
Population 1, 131 g kg-1 in Population 2, and 130 g ki1 in Population 3. None of the 26%-
palmitate lines had a palmitate content as high as any of the 40%-palmitate lines (Figures 1, 2, and 
3). Significant variation for palmitate was not observed among 26%-palmitate lines in Populations 
1 and 2, but differences were observed in Population 3 (Tables 7, 8, and 9). Significant variation 
for palmitate content was observed among 40%-palmitate lines in Population 3, but not in 
Populations 1 and 2. The environment x line and environment x 26%-palmitate line interactions 
were not significant for palmitate in any population. The environment x 40%-palmitate line 
interaction was significant in Population 3, but significance was not observed in Populations 1 and 
2. The environment x 26%- vs. 40%-palmitate line interaction was significant in Populations 1 and 
3, but not Population 2. 
The mean plant populations were significantly lower for the 40%-palmitate lines than the 
26%-palmitate lines in the three populations (Table 6). There were 21 % fewer plants on the 
average for the 40%-palmitate lines than the 26%-palmitate lines in Population 1, 23 % less in 
Population 2, and 25% less in Population 3. There was significant variation in plant population 
among lines in the 26%- and 40%-palmitate lines in the three populations (Tables 7, 8, and 9). The 
environment x line interaction for plant population was significant in Populations 1 and 2, but not 
Population 3. The environment x 26%-palmitate line interaction was significant in Population 2, 
but not in Populations 1 and 3. The environment x 40%-palmitate line interaction was significant 
in Populations 1 and 2, but not in Population 3. The environment x 26%- vs. 40%-palmitate line 
interaction was significant in all populations. 
The phenotypic correlation coefficients between plant population and palmitate content 
were not significant for the 26%-palmitate lines or the 40%-palmitate lines independently in any 
population (Tables 11, 12, and 13 ). The coefficients were significant and negative in the three 
populations when all lines were considered together. 
The phenotypic correlation coefficient between plant population and unadjusted yield was 
significant and positive in all populations for the 26%-palmitate lines and all lines considered 
together. The coefficients were significant and positive for the 40%-palmitate lines in Populations 
2 and 3, but not significant in Population 1. The phenotypic correlation coefficients between plant 
Table 6. Mean and range of agronomic and seed traits for 26%- and 40%-palmitate lines for three populations averaged across 
three Iowa environments in 2000. 
Po2ulation 
2 3 
Trait Linest Mean Range Linest Mean Range Linest Mean Range 
Plant 
population 26% 21.5 18.6- 24.1 26% 22.4 19.3 - 25.6 26% 21.8 17.5 -24.6 
(pits m-2) 40% 17.0* 12.6 - 20.5 40% 17.2** 9.9 - 21.4 40% 16.5* 13.6 - 19.2 
Unadjusted 
seed yield 26% 2029 1683 - 2276 26% 2139 1872-2436 26% 2159 1867 - 2374 
(kg ha-1) 40% 1187** 814-1458 40% 1244** 668 - 1622 40% 1178** 905 - 1383 
-u-. 
Adjusted 
seed yieldl 26% 1967 1635 - 2169 26% 2114 1877 - 2409 26% 2109 1899-2317 
(kg ha-1) 40% 1249* 896 - 1453 40% 1270* 716- 1627 40% 1228ns§ 1009 - 1400 
Maturity 26% 15 12- 19 26% 19 15-22 26% 19 16-23 
(da~ 40% 16* 13-22 40% 21* 17-24 40% 21** 19-24 
*, ** Difference between the means of 26%- and 40%-palmitate lines significant at the 0.05 and 0.01 probability levels, respectively. 
t 26% = 26%-palmitate lines and 40% = 40%-palmitate lines. 
t Yields adjusted for plant population by covariate analysis. 
§ ns = difference between the means of the 26%- and 40%-palmitate lines was not significant at the 0.05 probability level. , Lodging score= 1.0 (all plants erect) to 5.0 (all plants prostrate). 
# Protein and oil content expressed on a 13%-moisture basis. 
Table 6. Continued 
Trait 
Lodgin~ 
(score) 
Height 
(cm) 
Seed weight 
(mg sd- 1) 
Protein# 
(g kg-I) 
Oil 
(g kg-I) 
Linest 
26% 
40% 
26% 
40% 
26% 
40% 
26% 
40% 
26% 
40% 
Mean 
1.6 
l.3ns 
75 
68* 
136 
121ns 
Range 
1 .4 - 1.8 
1.1 - 1.6 
66-83 
60-75 
121-155 
105 - 13 7 
360 347 - 371 
368** 362 - 375 
160 151 - 166 
142* 135 - 152 
Linest 
26% 
40% 
26% 
40% 
26% 
40% 
26% 
40% 
26% 
40% 
Po~ulation 
2 
Mean 
1.8 
1.4** 
89 
79* 
127 
114* 
354 
362* 
159 
147** 
Range 
1.5 - 2.2 
1.2 - 1.8 
78 - 101 
71 -86 
119-137 
100 - 123 
344- 369 
353 - 370 
149- 167 
139-156 
Linest 
26% 
40% 
26% 
40% 
26% 
40% 
26% 
40% 
26% 
40% 
3 
Mean 
1.6 
1.3** 
83 
72** 
129 
112* 
364 
374** 
156 
138** 
Range 
1.4 - 1.8 
1.0- 1.5 
75-94 
66-80 
118-147 
103 - 127 
350-375 
366-383 
147 - 166 
131 -147 
°' 
Table 6. Continued 
Trait 
Pa Imitate 
(g ki1) 
Stearate 
(g kg-1) 
Oleate 
(g kg-') 
Linoleate 
(g ki') 
Linolenate 
(g kg-') 
Linest 
26% 
40% 
26% 
40% 
26% 
40% 
26% 
40% 
26% 
40% 
Mean 
273 
394** 
39 
37ns 
141 
107* 
Range 
258-288 
381-410 
36-43 
35 - 41 
124- 155 
83 - 149 
445 433 - 457 
373** 338 -416 
97 84-108 
109ns 98 - 117 
Linest 
26% 
40% 
26% 
40% 
26% 
40% 
26% 
40% 
26% 
40% 
Porulation 
2 
Mean 
260 
391** 
42 
40ns 
140 
107** 
Range 
252-274 
368-416 
37-45 
38-44 
115-165 
89 - 144 
453 442-460 
373** 336-421 
100 87 - 115 
102ns 91 - I 14 
Lines! 
26% 
40% 
26% 
40% 
26% 
40% 
26% 
40% 
26% 
40% 
3 
Mean 
274 
404** 
41 
39ns 
148 
98** 
438 
351** 
92 
102ns 
Range 
264-289 
383-426 
37-46 
37-41 
131 -170 
85 - 116 
426-452 
333 -370 
86-102 
93 -112 
.,_. 
--.J 
Table 7. Analysis of variance for 13 soybean traits combined across three Iowa environments for Population 1. 
Mean s.9.uares 
Sources of Plant Unadjusted 
variation Df eoeulation seed ~ield Maturi!}'. Lodging Height Seed weight Protein 
Environments (E) 2 220.17** 38237088 "'* 869.11 * 1.275 * 2964.30 5946.18 * 2093.37 
Replications [R(E)] 3 338.13 ** 856941 ** 47.03 ** 0.059 961.18 ** 462.63 ** 401.97 ** 
Lines (L) 53 48.42 ** 1231856** 23.67 ** 0.196 ** 202.71 ** 648.02 ** 262.72 ** 
26% lines (26%) 26 14.90 ** 157207 19.23 ** 0.086 134.23 ** 315.40 ** 244.67 ** 
40% lines (40%) 26 19.63 ** 139197 24.96 ** 0.098 * 116.93 * 377.39 ** 57.21 ** 
26% vs. 40% I 1669.17 * 57581875 ** 105.63 * 5.627 4213.45 * 16332.84 6075.34 ** 
EXL 106 6.34 ** 108877 * 4.29 0.061 59.08 72.64 ** 28.93 
...... 
EX26% 52 4.65 115205 * 3.54 0.063 53.78 36.62 30.39 00 
EX40% 52 5.40 * 96770 5.02 0.048 61.76 47.51 * 26.61 
EX (26% vs. 40%) 2 74.63 ** 259128 * 5.02 0.353 ** 127.05 1662.35 ** 51.39 
Error 159t 3.55 73292 3.81 0.051 55.61 32.93 ** 24.56 
CV~ 13.0 20.5 13.0 16.9 10.7 6.6 1.5 
*, ** Significant at the 0.05 and 0.0 l probability levels, respectively. 
t 153 degrees of freedom for plant population and unadjusted seed yield due to missing plot data. 
Table 7. Continued 
Mean s.9.uares 
Sources of 
variation Df Oil Palmitate Stearate Oleate Linoleate Linolenate 
Environments (E) 2 3422.53 ** 1275.69 177.84 5533.18 * 6596.39 7060.28 ** 
Replications [R(E)] 3 46.95 * 709.56 * 38.40 ** 514.66 1874.27 * 191.90 * 
Lines (L) 53 576.55 ** 22294.62 ** 18.57 ** 2650.20 ** 9356.84 ** 349.25 ** 
26% lines (26%) 26 79.88 ** 301.70 15.45 ** 389.88 * 303.10 ** 136.91 ** 
40% lines ( 40%) 26 142.65 ** 209.61 13.17 1359.87 2689.46 * 159.47 
26% vs. 40% I 24771.26 * 1168320.79 ** 240.25 94966.69 * 418105.93 ** 10804.45 
EXL 106 28.67 ** 222.17 7.82 570.67 ** 674.37 99.68 ** -EX26% 52 11.53 213.20 4.04 223.90 88.12 45.32 \0 
EX40% 52 35.45 ** 181.74 l 1.03 * 824.57 ** 1282.66 ** 134.71 ** 
EX (26% vs. 40%) 2 297.94 ** 1506.82 ** 22.68 * 2985.36 ** 101.26 602.34 ** 
Error 159 17.63 204.98 7.03 355.02 532.13 63.04 
CV(%) 3.5 4.5 7.4 19.3 6.4 9.7 
Table 8. Analysis of variance for 13 soybean traits combined across three Iowa environments for Population 2. 
Mean squares 
Sources of Plant Unadjusted 
variation Df population seed yield Maturity Lodging Height Seed weight Protein 
Environments (E) 2 204.28 21687705 * 257.73 * 1.209 ** 3204.10 4048.46 ** 3109.93 * 
Replications [R(E)] 3 141.03 ** 1153972 ** 9.84 0.029 1419.66 ** 43.99 258.51 ** 
Lines (L) 53 75.14 ** 1463476 ** 30.59 ** 0.453 ** 282.25 ** 421.58 ** 230.72 ** 
26% lines (26%) 26 12.38 * 157536 16.98 ** 0.211 * 186.25 ** 163.78 ** 156.92 ** 
40% lines ( 40%) 26 55.54 ** 331056** 27.73 ** 0.119** 102.28 207.13 ** 111.55 ** 
26% vs. 40% 1 2216.84 ** 64860830 ** 536.69 * 15.427 ** 7457.28 * 12700.04 * 5248.20 * 
EXL 106 7.53 ** 112630 ** 6.31 0.085 ** 79.99 52.47 ** 26.87 
EX26% 52 7.00 ** 113565 ** 5.63 0.117** 65.78 36.59 23.66 
EX40% 52 7.40 ** 105371 ** 6.38 0.053 91.96 43.62 * 25.55 
E X (26% vs. 40%) 2 24.52 ** 277041 ** 22.34 * 0.108 138.39 695.34 ** 145.22 * 
Error 159t 3.88 49578 5.96 0.053 65.10 30.31 32.34 
CV(%) 13.9 19.8 12.5 13.9 10.6 6.0 1.5 
* ** ' Significant at the 0.05 and 0.01 probability levels, respectively. t 154 degrees of freedom for plant population, 150 degrees of freedom for unadjusted seed yield, and 15 5 degrees of freedom for seed 
weight, protein, oil, palmitate, stearate, oleate, linoleate, and linolenate due to missing plot data. 
N 
0 
Table 8. Continued 
Mean s.9.uares 
Sources of 
variation Df Oil Palmitate Stearate Oleate Linoleate Linolenate 
Environments (E) 2 4482.48 * 130.10 442.06 ** 4275.59 5331.36 3647.41 * 
Replications [R(E)] 3 158.26 ** 340.94 8.29 1173.61* 634.20 266.04 ** 
Lines (L) 53 338.62 ** 26571.95 ** 18.15 ** 2545.84 ** 11150.64 ** 207.70 ** 
26% lines (26%) 26 142.04 ** 185.97 17.89 ** 609.13 ** 107.68 218.08 ** 
40% lines (40%) 26 151.56 ** 531.92 15.48 * 1173.84 ** 2566.91 ** 202.49 ** 
26% vs.40% 1 10313.53 ** 1389648.03 ** 94.52 88572.37 ** 521444.45 ** 73.20 
N 
EXL 106 21.04 327.18 8.22 367.41 526.44 60.61 -
EX26% 52 17.42 284.41 7.36 213.05 140.87 53.60 
EX40% 52 19.86 358.89 8.99 521.29 879.21 65.80 
EX (26% vs. 40%) 2 145.57 ** 615.18 10.92 379.84 1379.13 107.87 
Error 159 19.89 446.59 7.05 405.99 630.21 61.51 
CV(¾) 3.0 5.6 7.0 15.5 5.6 7.7 
Table 9. Analysis of variance for 13 soybean traits combined across three Iowa environments for Population 3. 
Mean s_g_uares 
Sources of Plant Unadjusted 
variation Df eoeulation seed ~ield Maturi~ Lodging Height Seed weight Protein 
Environments (E) 2 25.40 15089236 * 170.48 * 2.507 * 287.21 2317.69 ** 4603.95 * 
Replications [R(E)] 3 90.22 ** 801848 ** 10.83 0.110 400.74 ** 24.13 261.97 ** 
Lines (L) 53 58.44 ** 1538289 ** 22.82 ** 0.220 ** 259.06 ** 673.42 ** 325.54 ** 
26% lines (26%) 26 14.47 ** 68120 15.07 ** 0.061 108.05 ** 234.10 ** 258.34 ** 
40% lines (40%) 26 14.82 ** 69012 13.48 ** 0.071 97.48 ** 256.50 ** 107.41 ** 
26% vs. 40% l 2335.57 * 77963896 ** 467.04 ** 8.249 ** 8386.49 ** 22935.42 * 7744.00 ** 
N 
EXL 106 4.97 76322 ** 3.86 0.052 41.01 57.37 ** 32.78 N 
EX26% 52 3.44 70143 * 2.70 0.045 43.19 33.52 32.46 
EX40% 52 3.90 45293 4.92 0.057 36.12 41.72 31.06 
E X (26% vs. 40%) 2 72.73 ** 1043760 ** 6.26 0.128 111.34 1084.84 ** 85.75 * 
Error 159t 3.92 48791 4.27 0.050 53.06 37.12 25.79 
CV(%) 11.7 16.6 10.0 16. l 8.3 6.3 1.6 
*, ** Significant at the 0.05 and 0.01 probability levels, respectively. 
t 151 degrees of freedom for plant population and adjusted seed yield due to missing plot data. 
Table 9. Continued 
Mean s_guares 
Sources of 
variation Df Oil Palmitate Stearate Oleate Linoleate Linolenate 
Environments (E) 2 4154.26 * 986.36 72.29 3824.70 4742.81 8407.70 ** 
Replications [R(E)] 3 159.06 ** 838.47 14.75 913.21 * 602.78 21.40 
Lines (L) 53 589.22 ** 26295.72 ** 23.90 ** 4342.14 ** 12185.47 ** 251.80 ** 
26% lines (26%) 26 118.00 ** 314.95 ** 27.25 ** 527.94 ** 272.37 131.06 ** 
40% I ines ( 40%) 26 73.73 ** 1091.89 * 7.73 * 388.05 725.37 103.62 * 
26% vs. 40% I 26244.00 ** 1357095.56 ** 356.79 206317.83 ** 619893.78 ** 7243.90 
N 
l>J 
EXL 106 17.57 332.78 5.23 309.13 442.78 * 51.27 
EX26% 52 12.27 98.19 5.02 93.71 90.08 29.86 
EX40% 52 18.67 517.48 * 4.51 453.36 * 796.60 ** 55.89 
EX (26% vs. 40%) 2 126.86 ** 1630.17 **· 29.65 ** 2160.16 ** 413.45 487.49 ** 
Error 159 17.12 329.54 5.58 314.40 323.82 60.66 
CV(%} 2.9 5.3 5.7 14.3 5.3 7.4 
Table 10. Analysis of covariance for adjusted seed yield combined across three Iowa environments. 
Mean sguares 
Sources of 
variation Df Population 1 Population 2 Population 3 
Environments (E) 2 26014363 14130087 13559579 
Replications [R(E)] 3 315141 ** 935759 ** 859107 ** 
Lines (L) 53 442765 ** 465954 ** 438389 ** 
26% lines (26%) 26 114614 143391 53754 
40% lines (40%) 26 121184 146056 49193 
26% vs. 40% l 10571538 * 12561544 * 13232931 
EXL 106 105458 * 111507** 77380 ** 
N 
EX26% 52 106196 * 114151 ** 65689 
EX40% 52 86303 99019 ** 39669 
E X (26% VS. 40%) 2 439835 ** 299599 ** 1134662 ** 
Plant population 1 424062 * 57354 217258 * 
Error 158 71072 49529 47724 
CV(%) 20.2 19.7 16.7 
*, ** Significant at the 0.05 and 0,01 probability levels, respectively. 
Table 11. Phenot~QiC correlation coefficients among 26%-Qalmitate, 40%-Qalmitate, and all lines for agronomic and seed traits in PoQulation 1. 
Unadj. Adj. Fatty esters 
Plant seed seed Seed 
Trait Linest Q0Qn. ~ield ~ieldt Mat. Ldg. Ht. weight Prot. Oil 18:0 18: l 18:2 18:3 
pits m·2 kg ha·' kg ha·1 days score cm mgsd·1 ---------------------------------g kg· I--------------
Palmitate 26% -0.20 -0.07 -0.01 -0.18 0.14 -0.24 0.32 0.24 -0.14 0.13 -0.41 * -0.63 ** 0.02 
(g kg-') 40% 0.14 -0.09 -Q.14 0.14 -0.04 -0.32 -0.59** 0.10 -0.58** -0.28 -0.63** -0.63 ** 0.61 ** 
A -0.81 ** -0.93** -0.93 ** 0.27* -0.74** -0.65 ** -0.69** 0.67** -0.91 ** -0.49 ** -0.85** -0.94** 0.78** 
Plant 26% 0.56** 0.35 0.20 0.07 0.20 -0.68** -0.43 * -0.03 0.01 0.40* 0.01 -0.37 
population 40% 0.37 0.04 0.16 0.25 0.15 -0.47* 0.02 -0.27 -0.21 -0.20 -0.28 0.09 
(pits m·2) A 0.85** 0.79** -0.13 0.67** 0.59** 0.32* -0.64** 0.68** 0.34* 0.66** 0.70** -0.66** 
Unadj. 26% 0.97** 0.30 0.27 0.68 -0.17 -0.63 ** 0.35 -0.07 0.06 -0.01 0.02 
N 
seed yield 40% 0.95 ** 0.14 0.38 0.68** 0.26 0.22 ** 0.16 0.24 0.01 0.00 -0.02 
v-, 
(kg ha-1) A 0.99** -0.19 0.78** 0.77** 0.66** -0.71 ** 0.88** 0.48** 0.78** 0.86** -0.72** 
Adj. 26% 0.19 0.06 0.21 -0.66** -0.42 * -0.04 0.00 0.40* 0.01 -0.37 
seed yieldt 40% 0.17 0.26 0.15 -0.47* -0.01 -0.26 -0.22 -0.21 -0.27 0.08 
(kg ha-1) A -0.12 0.67** 0.59** 0.31 ** -0.64** 0.67** 0.32* 0.65** 0.69** -0.66** 
*, ** Significant at the 0.05 and 0.01 probability levels, respectively. 
t 26% = 26%-palmitate lines, 40% = 40%-palmitate lines, A= all lines. 
t Yields adjusted for plant population based on covariate analysis. 
Table 11. Continued 
Unadj. Adj. Fatty esters 
Plant seed seed Seed 
Trait Linest eoen. ~ield ~ield:j: Mat. Ldg. Ht. weight Prot. Oil 18:0 18: l 18:2 18:3 
pits m·2 kgha·1 kg ha·1 days score cm mgsd·' ---------------------------------g kg· I 
Maturity 26% 0.09 0.50** -0.38* -0.14 -0.03 0.43* 0.42* -0.16 -0.35 
(days) 40% 0.40* 0.12 -0.34 -0.36 -0.20 0.37 -0.29 -0.21 -0.13 
A -0.42 0.05 -0.44** 0.04 -0.31 * 0.19 -0.26 -0.33* 0.08 
Lodging 26% 0.13 0.23 -0.14 0.21 0.13 0.19 -0.44* 0.03 
(score) 40% 0.55** 0.15 -0.19 0.08 0.51** 0.00 -0.16 -0.11 
A 0.64** 0.61** -0.57 ** 0.71** 0.56** 0.64** 0.63 ** -0.59** 
Height 26% -0.04 -0.45* 0.26 -0.02 0.16 0.04 0.05 N 
0°'I 
(cm) 40% 0.45 * -0.03 0.38 0.20 0.07 0.15 -0.12 
A 0.55 ** -0.60** 0.68** 0.37** 0.56** 0.61 ** -0.50** 
Seed 26% 0.16 0.34 -0.09 -0.41 -0.08 0.33 
weight 40% 0.01 0.78 0.31 0.53 0.51 -0.38 
(mg s~~l A -0.40** 0.81** 0.41 ** 0.65** 0.73 ** -0.55** 
Table 11. Continued 
Plant 
Trait Linest eoen. 
pits m-2 
Protein 26% 
(g kil) 40% 
A 
Oil 26% 
(g kil) 40% 
A 
Stearate 26% 
(g kg-I) 40% 
A 
Oleate 26% 
(g kg-I) 40% 
A 
Linoleate 26% 
(g kg-I) 40% 
A 
Unadj. Adj. 
seed seed 
~ield ~ield 
kg ha- 1 kgha- 1 
Mat. Ld_g. 
days score 
Ht. 
cm 
Seed 
weight 
mg sd-1 
Fatty esters 
Prot. Oil 18:0 18: 1 18:2 18:3 
---------------------------------g kg-•--------------------
-0.46 0.23 -0.15 -0.21 0.09 
-0.23 -0.26 0.07 -0.04 0.34 
-0. 70 ** -0.28 * -0.56 ** -0.63 ** 0.59 ** 
0.12 0.24 0.02 -0.26 
0.24 0.70 ** 0.73 ** -0.63 ** 
0.51 ** 0.88 ** 0.92 ** -0.82 ** 
0.54 ** -0.57 ** -0.59 ** 
0.26 0.16 -0.43 * 
N 
-.....J 
0.57 ** 0.44 ** -0.66 ** 
-0.33 -0.73 ** 
0.88 ** -0.71 ** 
0.91 •• -0.88 •• 
0.28 
-0.72 ** 
-0.82 ** 
Table 12. Pheno~Qic correlation coefficients among 26%-Qalmitate, 40%-Qalmitate, and all lines for agronomic and seed traits in PoQulation 2. 
Unadj. Adj. Fatty esters 
Plant seed seed Seed 
Trait Linest QOQn. ~ield ~ieldt Mat. Ldg. Ht. weight Prot. Oil 18:0 18: 1 18:2 18:3 
pits m-2 kg ha-1 kg ha-1 days score cm mg sd-1 k -1 ---------------------------------g g ----------------
Pa Imitate 26% 0.18 -0.07 -0.09 -0.04 0.02 -0.02 -0.17 0.00 -0.32 -0.36 -0.75** -0.19 0.58** 
(g ki') 40% 0.07 0.20 0.21 0.11 0.25 -0.22 -0.23 -0.09 -0.10 0.07 -0.29 -0.45* 0.02 
A -0.73 ** -0.90** -0.91 ** 0.57** -0.78** -0.70** -0.77** 0.64** -0.76** -0.32* -0.83 ** -0.95** 0.10 
Plant 26% 0.40* 0.31 0.28 -0.05 0.20 0.15 -0.10 0.15 0.04 -0.24 -0.14 0.36 
population 40% 0.85 ** 0.80** -0.32 0.28 0.38 0.22 -0.04 0.26 -0.17 0.11 -0.04 -0.20 
(pit m·2) A 0.88** 0.86** -0.50** 0.65 ** 0.65** 0.61 ** -0.51 ** 0.65** 0.17 0.61** 0.69** -0.07 
Unadj. 26% 1.00** 0.55** 0.08 0.17 -0.10 -0.24 -0.09 0.37 -0.22 0.25 0.18 N 
00 
seed yield 40% 0.99** -0.28 0.40* 0.52** 0.25 O.Q3 0.27 -0.25 0.02 -0.18 -0.19 
(kg ha- 1) A 1.00** -0.51 ** 0.78** 0.73 ** 0.72 ** -0.62** 0.72 ** 0.29* 0.73 ** 0.84** -0.09 
Adj. 26% 0.54** 0.08 0.16 -0.09 -0.24 -0.10 0.38 -0.20 0.27 0.16 
seed yieldt 40% -0.27 0.41 * 0.53 ** 0.25 0.04 0.27 -0.25 0.01 -0.20 0.18 
(kg ha-1) A -0.51** 0.79** 0.73 ** 0.72** -0.63 ** 0.72** 0.30* 0.73** 0.85** -0.09 
*, * * Significant at the 0.05 and 0.01 probability levels, respectively. 
t 26% = 26%-palmitate lines, 40% = 40%-palmitate lines, A= all lines. 
t Yields adjusted for plant population based on covariate analysis. 
Table 12. Continued 
Unadj. Adj. Fatty esters 
Plant seed seed Seed 
Trait Linest )20J2n. ~ield ~ieldt Mat. Ldg. Ht. weight Prot. Oil 18:0 18:1 18:2 18:3 
pits m·2 kgha·1 kgha·1 days score cm mgsd·1 ---------------------------------g kg·'----------------------------------
Maturity 26% -0.08 0.25 -0.10 -0.43 * 0.04 0.43 * -0.10 0.21 -0.05 
(days) 40% -0.02 0.20 -0.58** -0.25 -0.15 0.43* 0.01 0. 15 -0.14 
A -0.48** -0.27* -0.63 ** 0.16 -0.46** 0.16 -0.48** -0.50** -0.03 
Lodging 26% 0.54** -0.25 0.33 -0.48 -0.01 -0.23 0.12 0.31 
(score) 40% 0.28 0.16 0.25 0.07 -0.08 0.18 0.06 -0.15 
A 0.75 ** 0.58** -0.38** 0.51 ** 0.23 0.64** 0.76** 0.00 
Height 26% -0.34 -0.17 -0.06 -0.10 -0.13 0.05 0.22 N 
'° (cm) 40% -0.07 -0.08 0.14 0.12 0.20 0.13 -0.50** 
A 0.42 ** -0.53 ** 0.54** 0.21 0.58** 0.67** -0.11 
Seed 26% 0.03 0.54** 0.09 0.30 -0.02 -0.37 
weight 40% 0.37 0.60** -0.35 0.04 -0.04 0.05 
(mg s~-1) A -0.40** 0.82 ** 0.15 0.67** 0.70** -0.16 
Table 12. Continued 
Unadj. Adj. 
Plant seed seed 
Trait Linest eoen. ~ield ~ield Mat. Ldg. Ht. 
pits m·2 kg ha·1 kgha·1 days score cm 
Protein 26% 
(g kg-I) 40% 
A 
Oil 26% 
(g kg"I) 40% 
A 
Stearate 26% 
(g kg-I) 40% 
A 
Oleate 26% 
(g kg-I) 40% 
A 
Linoleate 26% 
(g kg-I) 40% 
A 
Seed 
weight 
mgsd·1 
Fa~ esters 
Prot. Oil 18:0 18: l 18:2 18:3 
---------------------------------g kg-I---------------------------
-0 .26 0.00 0.23 -0.28 -0.21 
-0.02 0.05 0.16 0.00 0.18 
-0.57** -0.19 -0.45** -0.62** 0.02 
-0.09 
0.11 
0.24 
0.50** 
0.41 * 
0.78** 
0.09 
0.38* 
0.39** 
-0.09 
0.36 
0.76** 
0.38* 
0.36 
0.39** 
-0.34 
0.85** 
0.89** 
-0.50** 
-0.40* 
-0.35 ** 
-0.30 
-0.30 
-0.31 * 
-0.84** 
-0.52** 
-0.44** 
0.04 
-0.28 
-0.14 
w 
0 
Table 13. Pheno~2ic correlation coefficients among 26%-2almitate, 40%-2almitate, and all lines for agronomic and seed traits in Po2ulation 3. 
Unadj. Adj. Fatty esters 
Plant seed seed Seed 
Trait Linest 202n. }'.ield }'.ieidt Mat. Ldg. Ht. weight Prot. Oil 18:0 18: 1 18:2 18:3 
pits m-2 kg ha- 1 kg ha-1 days score cm mgsd- 1 ---------------------------------g kg-I ____________ 
Palmitate 26% -0.02 -0.21 -0.22 -0.02 -0.46* -0.01 0.43* 0.35 0.01 0.14 -0.38 -0.40* 0.01 
(g kg"') 40% 0.09 -0.04 -0.07 -0.09 -0.07 0.04 0.34 -0.30 0.41 * -0.07 -0.59** -0.67 ** -0.12 
A -0.86** -0.97** -0.97** 0.61 ** -0.85** -0.77 ** -0.76** 0.65 ** -0.89** -0.51** -0.96** -0.99** 0.71 ** 
Plant 26% 0.49* 0.24 0.42* 0.08 0.18 0.04 -0.04 -0.17 0.00 -0.18 0.33 0.23 
population 40% 0.59** 0.37 -0.02 0.20 0.47* -0.06 0.12 0.23 -0.30 -0.04 0.05 0.06 
(pit m-2) A 0.91 ** 0.88** -0.46** 0.78** 0.78** 0.69** -0.57** 0.80** 0.41** 0.80** 0.87** -0.59** 
Unadj. 26% 0.96** 0.11 0.23 0.38 0.16 0.15 -0.02 0.15 0.07 0.00 0.09 w ,_. 
seed yield 40% 0.97** -0.13 0.18 0.39* -0.02 -0.12 0. 16 -0.35 -0.16 -0.03 -0.05 
(kg ha- 1) A 1.00** -0.61 ** 0.85** 0.81 ** 0.79** -0.64** 0.90** 0.50** 0.92 ** 0.96** -0.71 ** 
Adj. 26% -0.01 0.23 0.37 0.16 0.18 0.03 0.17 0.14 -0.10 0.03 
seed yieldt 40% -0.14 0.15 0.30 0.00 -0.18 0.11 -0.31 -0.17 -0.05 -0.08 
{_k_gh_a-1) A -0.62 ** 0.85 ** 0.80** 0.79** -0.64** 0.90** 0.51 ** 0.92** 0.96** -0.72** 
*, ** Significant at the 0.05 and 0.0 I probability levels, respectively. 
t 26% = 26%-palmitate lines, 40% = 40%-palmitate lines, A= all lines. 
t Yields adjusted for plant population based on covariate analysis. 
Table 13. Continued 
Unadj. Adj. Fatty esters 
Plant seed seed Seed 
Trait Linest. ~o~n. yield yield:t Mat. Ldg. Ht. weight Prat. Oil 18:0 18: l 18:2 18:3 
pits m-2 kg ha-1 kg ha- 1 days score cm mgsd-1 ---------------------------------g kg-I __________________________________ 
Maturity 26% 0.02 -0.02 0.00 0.08 0.02 0.19 0.08 0.16 -0.06 
(days) 40% -0.25 0.18 0.08 -0.22 0.09 0.23 0.15 0.02 -0.13 
A -0.47** -0.45** -0.48** 0.40** -0.56** -0.19 -0.56** -0.60** 0.41 ** 
Lodging 26% -0.22 -0.12 -0.25 -0.16 0.22 0.13 0.08 -0.01 
(score) 40% 0.27 -0.20 0.04 -0.35 0.29 0.06 0.08 -0.03 
A 0.67** 0.63 ** -0.61 ** 0.73** 0.54** 0.82 ** 0.84** -0.63 ** 
Height 26% 0.12 0.17 -0.03 -0.38 * -0.25 0.25 0.36 w 
N 
(cm) 40% 0.08 -0.09 0.37 -0.26 0.04 -0.12 -0.19 
A 0.66 ** -0.49** 0.75** 0.22 0.71 ** 0.77** -0.52** 
Seed 26% 0.30 0.31 0.03 -0.40 * -0.1 I 0.13 
weight 40% 0.09 0.41 * -0.39* -0.28 -0.51 * 0.14 
_{_mg sd-1) A -0.44** 0.82 ** 0.35** 0.69** 0.74** -0.53 ** 
Table 13. Continued 
Plant 
Trait Linest eoen. 
pits m-2 
Protein 26% 
(g kg-I) 40% 
A 
Oil 26% 
(g kit) 40% 
A 
Stearate 26% 
(g kit) 40% 
A 
Oleate 26% 
(g kit) 40% 
A 
Linoleate 26% 
(g kg-1) 40% 
A 
Unadj. Adj. 
seed seed 
~ield ~ield 
kgha- 1 kg ha-1 
Mat. Ld_g. 
days score 
Ht. 
cm 
Seed 
weight 
mgsd-1 
Fatty esters 
Prot. Oil 18:0 18: l 18:2 18:3 
---------------------------------g kg· i _________ ----------------
-0.39* 0.21 -0.42 * -0.13 0.25 
-0.22 -0. l 9 0.28 0.18 0.18 
-0.71 ** -0.28* -0.67** -0.65** 0.60** 
0.01 0.13 -0.05 -0.21 
-0.30 -0.14 -0.32 -0.30 
0.45** 0.87** 0.88** -0.74** 
0.27 -0.56** -0.46 * 
w 
0.43 * 0.42* -0.43 * w 
0.58** 0.49** -0.64** 
-0.38 -0.79** 
0.78** -0.29 
0.95** -0.82** 
0.44* 
-0.01 
-0.69** 
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Figure 1. Mean palmitate content and unadjusted seed yield of lines from Population 1 at 
Ames, Grand Junction, and Hubbard, IA, in 2000. 
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Figure 2. Mean palmitate content and unadjusted seed yield of lines from Population 2 at 
Ames, Grand Junction, and Hubbard, IA, in 2000. 
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Figure 3. Mean palmitate content and unadjusted seed yield of lines from Population 3 at 
Ames, Grand Junction, and Hubbard, IA, in 2000. 
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Figure 4. Mean palmitate content and adjusted seed yield of lines from Population I at 
Ames, Grand Junction, and Hubbard, IA, in 2000. 
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Figure 5. Mean palmitate content and adjusted seed yield of lines from Population 2 at 
Ames, Grand Junction, and Hubbard, IA, in 2000. 
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Figure 6. Mean palmitate content and adjusted seed yield of lines from Population 3 at 
Ames, Grand Junction, and Hubbard, IA, in 2000. 
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population and adjusted yield was significant and positive when considering all lines together. The 
coefficient for the 40%-palmitate lines was significant and positive in Population 1, but not 
significant in the other two populations. The coefficients for the 26%-palmitate lines were not 
significant in any population. 
The mean seed yields of the 40%-palmitate lines unadjusted for plant population were 
significantly lower than the 26%-palmitate lines for the three populations (Table 6). The mean 
difference was 842 kg ha-1 in Population 1, 895 kg ha-1 in Population 2, and 981 kg ha-1 in 
Population 3. None of the 40%-palmitate lines had unadjusted yields as high as any of the 26%-
palmitate lines (Figures 1, 2, and 3). In Populations 1 and 3, there were no significant differences 
for unadjusted yield among either the 26%- or 40%-palmitate lines (Tables 7, 8, and 9). In 
Population 2, there was significant variation for unadjusted yield among 40%-palmitate lines, but 
not among 26%-palmitate lines. The environment x line, environment x 26%-palmitate line, and 
environment x 26%- vs. 40%-palmitate line interactions were significant in all populations. The 
environment x 40%-palmitate line interaction was significant in Population 2, but not in 
Populations 1 and 3. The phenotypic correlation coefficients between unadjusted yield and 
palmitate content were not significant for the 26%- and 40%-palmitate lines independently in any 
of the populations (Tables 11, 12, and 13). Considering all lines together, the coefficients were 
significant and negative for the three populations. 
Mean seed yields adjusted for plant populations were significantly lower for the 40%-
palmitate lines than for the 26%-palmitate group for two of the three populations (Table 6). The 
mean difference was 718 kg ha-1 less in Population 1, 844 kg ha-1 less in Population 2, and 881 kg 
ha-1 less in Population 3. When yields were adjusted for plant population, none of the 40%-
palmitate lines yielded as much as any of the 26%-palmitate lines (Figures 4, 5, and 6). There was 
no significant variation for adjusted yields among lines for either the 26%-palmitate or the 40%-
palmitate lines in the three populations (Table I 0). The environment x line interaction and 
environment x 26%- vs.40%-palmitate line interactions were significant in all populations. The 
environment x 26%-palmitate line interaction was significant in Populations I and 2, but not in 
Population 3. The environment x 40%-palmitate line interaction was significant in Population 2, 
but not in Populations 1 and 3. The phenotypic correlation coefficients between adjusted yields and 
palmitate content were not significant for the 26%-palmitate and 40%-palmitate lines 
independently in the three populations (Tables 11, 12, and 13). Considering all lines together, the 
coefficients were significant and negative in the three populations. 
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The mean differences in maturity between the 26%- and 40%-palmitate lines were 
significant in the three populations (Table 6). The 40%-palmitate lines matured an average of 1 
day later than the 26%-palmitate lines in Population 1 and 2 days later in Populations 2 and 3. 
There were significant differences for maturity among the 26%- and 40%-palmitate lines in the 
three populations (Tables 7, 8, and 9). Populations 1 and 3 had no significant environment 
interactions. Population 2 had a significant environment x 26%- vs. 40%-palmitate line interaction. 
The phenotypic correlation coefficients between maturity and palmitate content were not 
significant for the 26%- and 40%-palmitate lines independently in any of the populations (Tables 
11, 12, and 13). Considering all lines together, the coefficients were significant and positive in the 
three populations. 
The mean lodging scores for the 26%- and 40%-palmitate lines were significantly different 
in Populations 2 and 3, but not in Population 1 (Table 6). The 40%-palmitate lines had 0.3 better 
score than the 26%-palmitate lines in Populations 1 and 3, and 0.4 better in Population 2. In 
Population 1, there were significant differences among 40%-palmitate lines, but not among 26%-
palmitate lines {Tables 7, 8, and 9). In Population 2, there were significant differences among both 
the 26%- and 40%-palmitate lines. In Population 3, there were no significant differences among 
either the 26%- or 40%-palmitate lines. The environment x line and environment x 26%-palmitate 
line interactions were significant in Population 2, but were not significant in Populations 1 and 3. 
The environment x 40%-palmitate line interaction was not significant in any population. The 
environment x 26%- vs. 40%-palmitate line interaction was significant in Population 1, but not in 
Populations 2 and 3. The phenotypic correlation coefficients between lodging scores and palmitate 
content were not significant among 26%-palmitate lines in Populations I and 2, but the coefficient 
was significant and negative in Population 3 (Tables 11, 12, and 13 ). The correlation coefficients 
among 40%-palmitate lines were not significant for any of the populations. The phenotypic 
correlations were significant and negative in the three populations when all lines were considered 
together. 
The mean differences in plant height between the 26%- and 40%-palmitate lines were 
significant in the three populations (Table 6). The mean plant height for the 40%-palmitate lines 
was 7 cm shorter than the 26%-palmitate lines in Population 1, 10 cm shorter in Population 2, and 
11 cm shorter in Population 3. In Populations 1 and 3, there were significant differences among the 
26%- and 40%-palmitate lines. In Population 2, variation for plant height was observed among the 
26%-palmitate lines, but not for the 40%-palmitate lines (Tables 7, 8, and 9). There were no 
significant environment interactions in any population. The phenotypic correlation coefficients 
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between plant height and palmitate content were not significant for the 26%- and 40%-palmitate 
lines independently in the three populations (Tables 11, 12, and 13). Considering all lines together, 
the coefficients were significant and negative in the three populations. 
The mean seed weights of the 26%- and 40%-palmitate lines were significantly different in 
Populations 2 and 3, but not in Population 1 (Table 6). The 40%-palmitate lines weighed 15 mg 
seed·1 less than the 26%-palmitate lines for Population 1, 13 mg seed·1 less in Population 2, and 17 
mg seed-1 less in Population 3. There were significant differences among 26%- and among 40%-
palmitate lines in the three populations (Tables 7, 8, and 9). The environment x line and 
environment x 26%- vs. 40%-palmitate line interactions were significant in all populations. The 
environment x 26%-palmitate line interaction was not significant in any population. The 
environment x 40%-palmitate line interaction was significant in Populations 1 and 2, but not in 
Population 3. The phenotypic correlation coefficients between seed weight and palmitate content 
were not significant in Populations 1 and 2 for the 26%-palmitate lines, but in Population 3 the 
coefficient was significant and positive (Tables 11, 12, and 13). The correlation coefficient was 
significant and negative for the 40%-palmitate lines in Population l, but not significant in 
Populations 2 and 3. The coefficients were significant and negative in the three populations when 
all the lines were considered together. 
The mean protein content of the 40%-palmitate lines was significantly greater than that of 
the 26%-palmitate group in the three populations (Table 6). The 40%-palmitate lines averaged 8 g 
kg"1 more protein than the 26%-palmitate lines in Populations 1 and 2 and 10 g kg·1 more in 
Population 3. There were significant differences among lines in the 26%- and 40%-palmitate lines 
in the three populations (Tables 7, 8, and 9). In Population 1, there were no significant 
environment interactions. In Populations 2 and 3, the only significant environment interaction was 
the environment x 26%- vs. 40%-palmitate line interaction. The phenotypic correlation coefficients 
between protein content and palmitate content were not significant for the 26%- or 40%-palmitate 
lines independently in any population (Tables 11, 12, and 13 ). Considering all lines together, the 
coefficients were significant and positive in all populations. 
The mean oil content was significantly lower for the 40%-palmitate lines than the 26%-
palmitate lines in the three populations (Table 6). The 40%-palmitate lines averaged 18 g kg" 1 less 
oil than the 26%-palmitate lines in Populations 1 and 3, and 12 g kg"1 less in Population 2. There 
were significant differences among 26%- and among 40%-palmitate lines in the three populations 
(Tables 7, 8, and 9). In Population 1, the environment x line, environment x 40%-palmitate line, 
and environment x 26%- vs. 40%-palmitate line interaction were significant. In Populations 2 and 
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3, the environment x 26%- vs. 40%-palmitate line interaction was the only significant environment 
interaction observed. The phenotypic correlation coefficients between oil and palmitate were not 
significant among 26%-palmitate lines in any population (Tables 11, 12, and 13). The correlation 
coefficients among 40%-palmitate lines were significant and negative in Population 1, significant 
and positive in Population 3, but not significant in Population 2. The coefficients were significant 
and negative in all popul~tions when all lines were considered together. 
There was no significant difference in mean stearate content between the 26%- and 40%-
palmitate lines in any of the three populations (Table 6). The three populations had 2 g kg-I less 
stearate content in the 40%-palmitate lines than the 26%-palmitate lines. There was significant 
variation among 26%-palmitate lines for stearate in the three populations (Tables 7, 8, and 9). 
There were significant differences among 40%-palmitate lines in Populations 2 and 3, but not in 
Population 1. The environment x line and environment x 26%-palmitate line interactions were not 
significant in any population. The environment x 40%-palmitate line interaction was significant 
only in Population 1. The environment x 26%- vs. 40%-palmitate line interaction was significant 
in Populations 1 and 3, but not in Population 2. The phenotypic correlation coefficients between 
stearate and palmitate were not significant for the 26%- and 40%-palmitate lines in any population 
(Tables 11, 12, and 13 ). The coefficients were significant and negative in the three populations 
when all lines were considered together. 
There was a significant difference in the mean oleate content of the 26%-palmitate lines 
compared with the 40%-palmitate lines in the three populations (Table 6). The 40%-palmitate lines 
averaged 34 g kg-I less oleate than the 26%-palmitate lines in Population 1, 33 g kg-1 less in 
Population 2, and 50 g kg-1 less in Population 3. There were significant differences for oleate 
among 26%-palmitate lines in the three populations {Tables 7, 8, and 9). There were significant 
differences for oleate among 40%-palmitate lines in Population 2, but not in Populations 1 and 3. 
The environment x line interaction was significant in Population 1, but not in Populations 2 and 3. 
The environment x 26%-palmitate line interaction was not significant in any population. The 
environment x 26%- vs. 40%-palmitate line interaction was significant in Populations 1 and 3, but 
not in Population 2. The phenotypic correlation coefficients between oleate and palmitate were 
significant and negative for the 26%-palmitate lines in Populations 1 and 2, but not in Population 3 
(Tables 11, 12, and 13). The correlation coefficients for the 40%-palmitate lines were significant 
and negative for Populations 1 and 3, but not for Population 2. Considering all lines together, the 
coefficients were significant and negative for the three populations. 
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The mean linoleate contents of the 40%-palmitate lines were significantly less than the 
26%-palmitate lines (Table 6). The 40%-palmitate lines averaged 72 g kt1 less linoleate than the 
26%-palmitate lines in Population 1, 80 g kg-1 less in Population 2, and 87 g kg-1 less in Population 
3. There were significant differences for linoleate among 26%-palmitate lines in Population 1, but 
not in Populations 2 and 3 (Tables 7, 8, and 9). There was significant variation among 40%-
palmitate lines in Populations 1 and 2, but not in Population 3. In Population 1, the environment x 
40%-palmitate line was the only significant environment interaction observed. In Population 2, 
there were no significant environment interactions. In Population 3, the environment x line and 
environment x 40%-palmitate line interactions were significant. The phenotypic correlation 
coefficients between linoleate and palmitate were significant and negative among 26%-palmitate 
lines in Populations 1 and 3, but not Population 2 (Tables 11, 12, and 13). The coefficients among 
40%-palmitate lines were significant and negative for the three populations. The correlation 
coefficients were significant and negative in the three populations when considering all lines 
together. 
There was not a significant difference in the mean linolenate content between the 26%- and 
40%-palmitate lines in any of the populations (Table 6). The 40%-palmitate lines averaged 12 g 
kg-1 more linolenate than the 26%-palmitate lines in Population 1, 2 g kg-1 more in Population 2, 
and 10 g kg-1 more in Population 3. There were significant differences among 26%-palmitate lines 
in the three populations (Tables 7, 8, and 9). There were significant differences among 40%-
palmitate lines in Populations 2 and 3, but not in Population 1. The environment x line and 
environment x 40%-palmitate line interactions were significant in Population 1, but not in 
Populations 2 and 3. The environment x 26%-palmitate line interaction was not significant in any 
population. The environment x 26%- vs. 40%-palmitate line interaction was significant in 
Populations 1 and 3, but not significant in Population 2. The phenotypic correlation coefficient 
between linolenate and palmitate for the 26%-palmitate lines was significant and positive in 
Population 2, but not significant in Populations 1 and 3 (Tables 11, 12, and 13 ). The correlation 
coefficient for the 40%-palmitate lines was significant and positive in Population 1, but not 
significant in Populations 2 and 3. Considering all lines together, Populations 1 and 3 had 
significant positive coefficients, but Population 2 did not have a significant coefficient. 
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DISCUSSION 
Development of 40%-palmitate cultivars that yield as well as those with 26%- or normal 
palmitate would not be feasible with the mutant alleles used in this experiment. There was 
significantly less yield in the 40%-palmitate lines when compared with the 26%-palmitate lines in 
the three populations. Hartmann et al. ( 1996) reported that using multiple high-yielding, normal-
palmitate parents in crosses with 26%-palmitate lines would produce some populations resulting in 
high-yielding lines with 26%-palmitate. In my experiment, developing lines with high yield and 
40%-palmitate content would be difficult because none of the 40%-palmitate lines yielded as well as 
the 26%-palmitate lines in any of the populations. 
The reduced seedling emergence of the 40%-palmitate lines was not the cause of the lower 
yield compared with the 26%-palmitate lines. The seed yields were adjusted for plant populations 
using covariate analysis. This analysis adjusted yields so that the yield data would be based on the 
same plant population for each genotype. Some of the 40%-palmitate lines had plant populations 
equal to those 26%-palmitate lines with the lowest plant populations. It may be possible to develop 
40%-palmitate cultivars with acceptable seedling emergence if a sufficient number of lines are 
evaluated for the trait. 
In the three populations, reductions in oil for 40%-palmitate lines coincided with increases in 
protein content. This is consistent with Burton ( 1985) who indicated that reductions in protein or oil 
is usually associated with an increase in the other. An estimated processed value (EPV) for soybean 
can be determined based on composition, pricing and processing information (Brumm and Hurburgh, 
1990). The data from my experiment showed that EPV f I for 40%-palmitate lines was 
approximately the same as for 26%-palmitate lines (Table 14 ). This indicated that increases in 
protein content for the 40%-palmitate lines offset the loss of oil. The check cultivars with normal 
palmitate had a considerably higher EPV f I because of much higher oil content. 
The EPV ha-1 for 40%-palmitate lines averaged $325.00 less for unadjusted yields and 
$291.00 less for adjusted yields than the check cultivars across the three populations. The EPV ha-1 
for 26%-palmitate lines averaged $135.00 less for unadjusted yields and $120.00 less for adjusted 
yields than the check cultivars across the three populations. Hartmann et al. ( 1996) also had lower 
EPV f 1 for 24%-palmitate lines than for normal lines (Table 17) because both protein and oil content 
was reduced in the 24%-palmitate lines. A considerable premium would have to be paid to the 
producer of 40%-palmitate cultivars to compensate them for the lower EPV ha-1• 
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It should be possible to develop 40%-palmitate cultivars with stearate and linolenate 
contents similar to 26%-palmitate lines because of overlapping ranges between the two groups. 
Comparing stearate and linolenate levels of 40%-palmitate to check cultivars, it would also be 
possible to have stearate and linolenate contents similar to normal-palmitate cultivars. Oleate and 
linoleate contents of 40%-palmitate lines would be difficult to maintain at that of 26%-palmitate 
lines. Although oleate content had some overlap in the ranges of the 26%- and 40%-palmitate lines, 
the means of the 40%-palmitate lines were 34 g kg"1, 33 g kg"1, and 50 g kg"1 less than the 26%-
palmitate lines. Linoleate content would be extremely difficult to maintain at that of 26%-palmitate 
lines because there was no overlap in the ranges in any of the populations. 
It should be possible to develop 40%-palmitate cultivars with lodging, maturity, height, and 
seed weight comparable to 26%-palmitate lines. Hartmann et al. ( 1996) indicated that cultivars with 
24%-palmitate could be developed with lodging, maturity, height, and seed weight at levels 
comparable to normal-palmitate lines. Therefore, it seems plausible that 40%-palmitate lines could 
be developed with lodging, maturity, height, and seed weight similar to that of normal-palmitate 
lines. 
Table 14. Estimated processed value (EPV) based on the mean protein and oil content and seed yield of the 26%-palmitate 
lines, 40%-palmitate lines, and check cultivars with normal-palmitate content. 
Population l Population 2 Population 3 
EPV r' EPV ha"1 EPV r1 EPV ha"1 EPV f 1 EPV ha"1 
Unadj. Adj. Unadj. Adj. Unadj. Adj. 
----------~y_ld_. ~~y_ld_. _ yld. yld. yld. yld. 
Lines -----------------$---------------- -----------------$---------------- ------------------$----------------
26% palmitate 208t 423 410 205 439 434 207 448 437 
40% palmitate 200 238 250 201 250 255 200 236 246 
Check cultivarst 233 579 542 234 570 559 233 614 586 
t Prices based on soybean oil (0.154 $ lb-I) and soybean meal (l 72.80 $ ton-I) closing prices of July futures on the Chicago 
Board of Trade on 06/13/01. Hull price assumed to be 20.00 $ ton·1• 
t P9204, P9281, and P93B82. 
Table 15. Mean protein, oil, and hull percentages across three environments that were used to calculate estimated processed 
value. 
Population I Population 2 Population 3 
Protein Oil Hulls Protein Oil Hulls Protein Oil Hulls 
Lines ----------------%-------------- ----------------%-------------- ------------------o/0----------------
26% palmitate 36.0 16.0 10.0 35.4 15.8 10.0 36.4 
40% palmitate 36.8 14.2 10.0 36.2 14.6 10.0 37.4 
Check cultivars 37.4 19.7 10.0 37.3 19.8 10.0 37.1 
Table 16. Mean yields across three environments used to determine estimated processed value ha·1• 
Lines 
26% palmitate 
40% palmitate 
Check cultivars 
Pop_ulation 1 
Unadj. Adj. 
yld. yld. 
---------t ha•i ________ _ 
2.029 l .967 
1.187 1.249 
2.476 2.318 
Pop_ulation 2 Pop_ulation 3 
Unadj. Adj. Unadj. Adj. 
yld. yld. 
---------t ha·1---------
yld. yld. 
---------t ha•i ---------
2. l 39 2.114 2.159 2.109 
1.244 1.270 1.178 1.228 
2.436 2.390 2.630 2.510 
15.6 10.0 
13.8 10.0 
19.8 10.0 
.I:>,. 
-..) 
Table 17. Estimated processed value (EPV) based on the mean protein and oil content and seed yield lines with normal and 
24%-palmitate lines in the study of Hartmann et al. (1996). 
Population AX7808 Population AX7840 
EPV r1 EPV ha-1 EPV r1 EPV ha-1 --------------
Lines ------------$----------- ------------$-----------
Normal 242t 890 244 906 
24% e_almitate 220 750 218 764 
t Prices based on soybean oil (0.154 $ lb-1) and soybean meal (172.80 $ ton-1) closing prices of July futures on the Chicago 
Board of Trade on 06/13/01. Hull JJ_rice assumed to be 20.00 $ ton-1. 
Table 18. Mean protein, oil, and hull percentages across three environments that were 
used to calculate estimated processed value in the study of Hartmann et al. 
(1996}. 
Poe_ulation AX7808 
Protein Oil Hulls 
Lines ----------------%--------------
Normal 39.5 20.1 10.0 
24% e_almitate 38.2 16.8 10.0 
Table 19. Mean yields across three environments used 
to determine estimated processed value ha-1 
in the stud}'. of !:).artmann et al. ( 1996). 
Lines 
Normal 
24% e_almitate 
Population Population 
AX7808 AX7840 
rha-
3.667 
3.410 
fha-
3.704 
3.495 
Poe_ulation AX7840 
Protein Oil Hulls 
----------------%--------------
40.1 20.1 10.0 
38.5 16.4 10.0 
..,::.. 
00 
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GENERAL CONCLUSION 
The 40%-palmitate lines had strong negative associations with seed yield, plant population, 
oil, oleate, and linoleate content. It would be extremely difficult to obtain 40%-palmitate cultivars 
comparable to conventional cultivars for these agronomic and seed traits. The cost of 40%-
palmitate oil would be considerably more than that of conventional soybean oil because of the 
lower yield and oil content of 40%-palmitate cultivars compared to conventional ones. 
Producers could grow 40%-palmitate lines that had lodging, maturity, height, and seed 
weight comparable to conventional cultivars. The producers would have to find a market in which 
an appreciable premium would be paid for growing a cultivar with 40%-palmitate, instead of a 
cultivar with conventional palmitate. 
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APPENDIX A 
MEANS OF GENOTYPES ACROSS ENVIRONMENTS 
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Table A 1. Mean performance of all entries for Population 1 grown at Ames, Grand Junction, and 
Hubbard, IA, in 2000. 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.+ popn. § yield yield~ Mat.# Ldg. tt Ht.+;t weight Prot. §§ Oil 16:0 18:0 18: 1 18:2 18:3 
mg sd-1 k -1 pits m-2 kg ha-1 kg ha- days score cm ----------------------------g g 
1,r,r 16.5 1081 1156 20 1.3 64 119 365 140 400 36 88 357 112 
2 15.6 1337 1438 16 1.4 68 137 372 152 381 39 149 410 102 
3 16.2 1295 1379 17 1.3 71 121 375 139 390 38 107 375 111 
4 18.2 1281 1311 17 1.4 75 132 367 151 385 38 117 395 100 
5 12.6 1069 1253 16 1.3 69 130 365 148 390 38 104 380 109 
6 17.6 1166 1213 16 1.4 73 123 368 143 391 38 108 376 106 
7 15.3 1304 1413 16 1.2 68 127 368 142 393 39 96 364 109 
8 15.7 1125 1223 15 1.4 72 118 372 137 394 35 92 363 114 
9 15.5 1251 1356 16 1.6 69 128 368 139 399 41 100 347 114 
10 16.9 1221 1287 13 1.3 70 129 367 150 389 36 131 396 104 
11 15.6 1217 1319 16 1.3 68 125 367 146 397 37 100 362 109 
12 18.4 1163 1187 14 1.4 67 121 370 139 405 35 96 347 115 
13 19.5 1222 1215 16 1.3 69 119 370 142 391 36 97 373 112 
14 14.5 961 1091 17 1.1 60 117 365 139 393 38 106 388 106 
15 15.3 1073 1182 16 1.3 63 125 375 141 393 38 122 383 103 
16 18.5 1026 1047 17 1.5 66 115 366 140 393 38 100 359 112 
17 18.4 1351 1374 17 1.4 70 126 365 147 389 38 112 393 98 
18 16.3 814 896 14 1.1 60 115 367 145 394 36 128 405 104 
19 19.6 1373 1365 20 1.4 71 105 366 135 395 38 98 358 107 
20 19.5 1298 1291 19 1.4 66 109 370 135 400 36 91 347 111 
21 18.4 992 1017 13 1.1 60 113 371 136 391 35 108 366 114 
22 17.1 1129 1189 18 1.2 63 105 372 138 410 36 83 338 117 
23 17.2 995 1052 22 1.6 69 116 362 144 391 40 113 373 101 
24 15.6 1261 1363 18 1.3 75 130 369 145 390 36 110 392 112 
25 20.5 1458 1425 17 1.4 71 118 369 141 394 38 96 351 113 
26 17.5 1406 1453 16 1.4 74 124 370 148 398 38 129 416 107 
27 17.3 1162 1215 15 1.3 72 127 368 144 391 36 96 351 112 
t 16:0 = palmitate, 18:0 = stearate, 18: 1 = oleate, 18:2 = linoleate, and 18:3 = linolenate. : Entries 1 - 27 = 40%-palmitate lines, 28 - 54 = 26%-palmitate lines, 55 = P9204, 
56 = P9281, 57 = P93B82, 58 = A97-877006, 59 = A97-877027, 60 = A96-496018. 
§ Plant population. 
,r Yields adjusted for plant population based on covariate analysis. 
# Maturity= days after 31 August. 
tt Lodging score= 1.0 (all plants erect) to 5.0 (all plants prostrate). 
U Height measured from the soil surface to the terminal node. 
§ § Protein and oil content expressed on a 13 %-moisture basis. 
,r,r Entry numbers were preceded by A00-813. Example, entry 1 was designated A00-813001. 
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Table Al. Continued 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.:!; popn.g yield ield~ Mat.# Ldg.tt Ht.:!;:!; weight Prot. §§ Oil 16:0 18:0 18: 1 18:2 18:3 
kgha·1 d·' k -I pits m· kg ha·' days score cm mg s ----------------------------g g 
28 19.9 1920 1904 19 1.5 78 136 370 158 273 42 139 449 92 
29 18.8 2016 2030 15 1.6 80 143 362 165 272 38 136 448 101 
30 21.4 2148 2090 17 1.6 80 133 365 160 270 40 138 444 103 
31 18.8 1961 1973 14 1.4 75 155 365 164 285 38 128 443 100 
32 20.2 1758 1733 13 1.5 67 134 371 155 264 38 138 457 98 
33 19.7 1933 1922 15 1.8 73 147 367 156 281 40 141 433 99 
34 21.0 1683 1635 12 1.6 66 141 369 160 281 40 136 444 95 
35 18.6 1944 1962 13 1.8 70 146 363 158 288 39 124 435 108 
36 22.9 2241 2142 15 1.5 77 130 357 157 273 37 130 452 104 
37 20.4 1795 1763 16 1.4 72 130 362 157 267 40 154 443 92 
38 21.5 2107 2047 16 1.6 79 131 357 158 277 38 137 443 100 
39 23.3 2159 2047 15 1.6 79 134 356 159 284 39 142 438 91 
40 23.2 2006 1898 16 1.6 69 129 358 165 280 43 155 433 84 
41 22.7 2164 2070 14 1.6 80 134 365 161 272 39 145 443 96 
42 22.5 2050 1963 18 1.7 74 129 361 158 282 39 145 435 93 
43 22.3 2132 2050 15 1.7 79 140 350 163 269 38 142 451 96 
44 24.1 2249 2117 18 1.6 80 121 356 160 271 40 149 441 94 
45 23.0 1931 1828 14 1.4 75 123 360 151 275 38 135 447 I 01 
46 22.2 2233 2153 15 1.6 80 140 347 163 274 36 130 457 98 
47 23.2 2276 2169 13 1.6 72 138 352 166 267 39 142 449 98 
48 21.8 1975 1905 14 1.7 72 133 358 162 269 37 142 450 97 
49 23.8 2239 2114 18 1.8 79 132 360 160 268 40 151 442 94 
50 20.9 2063 2018 17 1.6 83 136 347 165 258 40 148 454 97 
51 22.6 2024 1932 16 1.7 80 141 362 157 269 39 146 441 100 
52 21.2 1775 1722 15 1.6 72 133 362 161 265 37 148 447 98 
53 20.3 2090 2061 17 1.7 80 139 355 163 277 41 150 433 94 
54 21.4 1923 1865 17 1.5 69 132 360 155 274 38 130 453 100 
55 25.3 1908 1759 9 1.5 66 128 370 189 107 38 227 545 83 
56 24.7 2569 2435 16 1.6 81 127 369 204 118 40 253 516 87 
57 27.0 2952 2760 28 1.9 87 139 384 198 106 44 261 519 97 
58 20.6 2064 2040 14 1.6 75 139 367 159 285 39 135 436 95 
59 25.6 2255 2096 15 2.1 97 128 348 164 255 41 137 460 85 
60 21.8 2127 2074 15 1.5 84 118 366 148 279 38 129 445 83 
CV% 13.0 20.5 20.2 13.0 16.9 10.7 6.6 1.5 3.5 4.5 7.4 19.3 6.4 9.7 
SE 1.0 135 133 0.8 0.1 3.1 3.5 2.2 2.2 6.1 1.1 9.8 10.6 4.1 
LSDoos 2.9 382 376 2.4 0.3 8.9 9.9 6.2 6.2 17.3 3.2 27.7 30.1 11.6 
LSD001 3.9 509 501 3.2 0.4 11.9 13 .1 8.3 8.3 23.0 4.3 36.9 40.1 15.4 
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Table A2. Mean performance of all entries for Population 2 grown at Ames, Grand Junction, and 
Hubbard, IA, in 2000. 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.:j: popn.§ yield yield~ Mat.# Ldg.tt Ht.:j::j: weight Prot. §§ Oil 16:0 18:0 18: I 18:2 18:3 
mgsd-1 k -1 pits m-2 kg ha-1 kg ha- days score cm ----------------------------g g 
1,r,r 19.8 1611 1611 22 1.3 83 115 359 153 387 41 98 366 104 
2 18.7 1279 1289 24 1.4 82 106 367 150 392 44 144 421 91 
3 14.7 1067 1115 21 1.3 79 114 365 140 368 38 102 371 109 
4 18.2 1297 1313 22 1.5 86 106 359 140 389 42 105 365 100 
5 21.4 1515 1499 23 1.5 85 113 361 148 386 41 119 390 100 
6 19.0 1445 1453 22 1.6 83 108 353 143 399 38 104 388 99 
7 16.6 1333 1363 20 1.5 81 114 362 149 389 43 140 402 97 
8 16.0 1250 1287 21 1.4 76 100 360 139 416 41 89 336 106 
9 18.0 1381 1398 20 1.8 72 121 370 146 412 39 101 348 110 
10 19.3 1248 1253 19 1.3 72 123 363 154 392 41 104 375 107 
11 19.5 1316 1318 24 1.4 80 112 358 145 394 41 92 359 109 
12 20.7 1385 1376 21 1.7 80 117 361 150 386 39 130 390 97 
13 9.9 864 959 23 1.5 83 117 365 146 384 42 104 377 104 
14 10.1 791 885 24 1.4 75 115 363 152 393 41 118 405 104 
15 10.6 800 889 24 1.3 74 107 357 144 391 40 97 370 108 
16 14.8 668 716 22 1.3 73 110 356 148 381 43 116 398 96 
17 18.2 1208 1223 23 1.6 80 108 366 140 384 40 98 375 106 
18 15.9 110 I 1138 24 1.4 80 I 11 368 140 400 43 93 347 103 
19 18.4 1407 1421 20 1.4 83 120 362 153 385 39 106 361 94 
20 18.8 1341 1351 21 1.5 82 117 356 154 399 41 97 355 94 
21 14.6 1211 1261 21 1.4 76 112 362 141 391 40 101 353 98 
22 19.3 1622 1627 22 1.8 85 120 365 156 390 41 109 377 97 
23 16.7 1253 1282 20 1.5 82 118 368 148 389 40 106 357 93 
24 18.7 1339 1350 21 1.2 80 118 360 150 395 38 101 352 98 
25 18.7 1330 1341 19 1.5 78 120 362 143 394 39 94 354 104 
26 17.6 1246 1268 17 1.3 75 119 366 145 382 39 98 370 114 
27 19.5 1289 1293 17 1.5 81 121 368 150 382 40 122 397 104 
t 16:0 = palmitate, 18:0 = stearate, 18: I = oleate, 18:2 = linoleate, and 18:3 = linolenate. 
i Entries 1 - 27 = 40%-palmitate lines, 28 - 54 = 26%-palmitate lines, 55 = P9204, 
56 = P9281, 57 = P93B82, 58 = A97-877006, 59 = A97-877027, 60 = A96-496018. 
§ Plant population. 
,r Yields adjusted for plant population based on covariate analysis. 
# Maturity = days after 31 August. 
tt Lodging score= 1.0 (all plants erect) to 5.0 (all plants prostrate). 
ii Height measured from the soil surface to the terminal node. 
§§ Protein and oil content expressed on a 13%-moisture basis. 
,r,r Entry numbers were preceded by A00-814. Example, entry I was designated A00-8 I 400 I. 
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Table A2. Continued 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.t popn. yield yield~ Mat.# Ldg. tt Ht.tt weight Prot. §§ Oil 16:0 18:0 18: I 18:2 18:3 
mg sd-1 k -1 pits m- kg ha-1 kg ha- days score cm ----------------------------g g 
28 24.1 1940 1898 16 2.2 91 125 364 149 274 41 115 450 115 
29 23.6 2012 1976 16 2.0 85 126 359 156 254 40 145 448 109 
30 22.7 2437 2409 20 1.9 92 126 359 157 255 42 143 455 100 
31 21.8 2181 2161 20 1.9 89 123 356 150 262 43 132 453 106 
32 20.5 2026 2020 21 2.0 88 127 352 153 255 43 149 452 96 
33 22.8 2297 2268 20 2.0 101 119 348 154 268 41 129 450 108 
34 21.4 2121 2105 16 1.7 78 125 354 157 255 43 145 456 98 
35 21.8 2145 2125 21 1.9 91 121 349 155 265 40 126 457 108 
36 20.3 2285 2280 18 2.2 96 124 356 153 252 43 145 453 101 
37 23.2 2320 2287 20 2.1 91 128 357 160 262 41 134 454 103 
38 22.3 2316 2292 19 2.2 98 123 355 154 257 42 140 457 99 
39 22.2 2168 2144 19 1.7 78 119 354 150 270 41 130 449 104 
40 25.6 2282 2226 20 1.9 94 132 350 164 255 42 147 451 100 
41 22.0 2360 2339 20 1.8 78 137 351 163 264 42 134 455 100 
42 24.1 2343 2302 19 1.8 87 127 351 163 255 42 142 453 103 
43 22.1 2013 1990 19 1.7 90 130 344 164 262 42 138 450 103 
44 20.5 1915 1908 17 1.9 91 120 351 161 255 40 138 460 101 
45 23.0 2108 2077 18 1.8 91 126 348 156 264 39 127 459 107 
46 23.0 2247 2216 18 1.9 87 127 353 159 263 42 135 452 104 
47 23.6 2082 2046 20 1.9 87 125 355 157 260 42 138 456 100 
48 22.4 1949 1923 18 1.8 89 123 357 162 255 39 165 442 91 
49 23.2 2021 1988 20 2.0 94 123 361 163 262 41 148 448 96 
50 21.7 1991 1973 19 2.0 92 131 351 163 255 44 143 460 94 
51 20.8 1890 1881 16 1.6 88 137 353 167 264 37 147 446 99 
52 22.2 2192 2169 22 1.6 85 135 352 161 254 45 147 455 94 
53 24.9 2245 2196 20 1.5 88 122 355 163 259 44 144 453 95 
54 19.3 1872 1877 15 1.9 81 135 369 158 258 42 156 452 87 
55 24.1 2130 2094 9 1.2 75 129 368 191 110 39 213 553 87 
56 24.7 2102 2062 16 1.6 77 126 369 204 110 42 249 528 89 
57 27.0 3078 3014 27 1.9 86 142 381 199 119 44 254 511 93 
58 20.2 1845 2311 14 1.5 76 135 364 161 275 38 142 443 89 
59 22.6 2126 2104 19 1.9 93 128 352 160 262 44 138 454 86 
60 20.2 2108 2106 17 1.6 81 118 365 149 277 39 126 450 82 
CV% 13.9 19.8 19.7 12.5 17.6 10.6 6.0 1.4 3.0 5.6 7.0 15.5 5.6 7.7 
SE 1.1 137 136 1.0 0.1 3.7 3.0 2.1 1.9 7.4 1.2 7.8 9.4 3.2 
LSDoos 3.2 389 387 2.9 0.3 10.4 8.4 6.0 5.3 20.9 3.3 22.2 26.6 9.0 
LSD001 4.2 518 515 3.9 0.4 13.8 11.2 8.0 7.1 27.9 4.4 29.6 35.4 12.0 
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Table A3. Mean perfonnance of all entries for Population 3 grown at Ames, Grand Junction, and 
Hubbard, IA, in 2000. 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed 
No.:j: popn.§ yield yield~ Mat.# Ldg.tt 
pits m- kg ha-1 kg ha- days score 
Seed 
Ht.:j::j: weight 
cm mg sd-1 
18:2 18:3 Prot. §§ Oil 16:0 18:0 18:1 
k -I ----------------------------g g ------
18.6 1224 1234 21 1.3 76 103 368 140 411 39 94 
2 
3 
4 
5 
6 
7 
8 
9 
19.0 1271 1274 19 1.4 79 
75 
80 
73 
75 
75 
80 
75 
66 
66 
73 
68 
72 
66 
70 
71 
70 
68 
67 
75 
75 
71 
73 
71 
70 
74 
103 
120 
120 
113 
127 
115 
119 
111 
115 
112 
124 
122 
105 
110 
114 
112 
113 
110 
107 
106 
105 
106 
105 
110 
108 
108 
375 138 404 39 101 
348 
356 
362 
337 
102 
103 
99 
97 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
15.6 
18.3 
987 
1383 
1052 
1400 
24 
20 
17.7 1224 1251 23 
16.2 1206 1261 20 
18.7 1204 1212 23 
16.4 1243 1296 23 
15.8 
16.4 
14.4 
17.3 
13.6 
13.6 
I 6.1 
17.3 
16.7 
16.4 
15.5 
15.2 
17.8 
16.5 
15.2 
14.1 
15.8 
19.2 
17.2 
1138 1200 20 
1225 1276 23 
1139 1228 19 
1246 1280 19 
996 1099 20 
905 1009 22 
1124 1181 20 
1104 1139 20 
1290 1335 21 
1241 1293 20 
1052 1120 19 
1236 1310 21 
1284 1310 22 
1251 1299 19 
1255 1330 20 
1161 1254 22 
1052 1115 21 
1155 1155 20 
1206 1243 21 
1.2 
1.3 
1.3 
1.1 
1.4 
1.3 
1.3 
1.2 
1.2 
1.3 
1.3 
1.3 
1.3 
1.1 
1.3 
1.3 
1.0 
1.4 
1.3 
1.2 
I. I 
1.3 
1.4 
1.2 
1.5 
377 
375 
376 
377 
375 
366 
383 
366 
378 
373 
371 
371 
378 
380 
372 
373 
372 
376 
376 
367 
374 
368 
376 
376 
377 
140 
142 
386 
406 
40 
37 
141 414 39 
147 407 38 
136 408 39 
139 423 38 
137 407 38 
141 413 40 
133 402 40 
140 421 39 
138 426 38 
137 394 41 
137 400 38 
136 391 37 
140 392 38 
13 I 392 40 
137 422 39 
131 387 40 
134 383 38 
139 390 39 
139 395 39 
139 411 41 
134 398 41 
141 421 40 
136 405 41 
t 16:0 = palmitate, 18:0 = stearate, 18: 1 = oleate, 18:2 = linoleate, and 18:3 = linolenate. 
! Entries 1 - 27 = 40%-palmitate lines, 28 - 54 = 26%-palmitate lines, 55 = P9204, 
56 = P9281, 57 = P93B82, 58 = A97-877006, 59 = A97-877027, 60 = A96-496018. 
§ Plant population. 
,i Yields adjusted for plant population based on covariate analysis. 
# Maturity= days after 31 August. 
tt Lodging score= 1.0 (all plants erect) to 5.0 (all plants prostrate). 
U Height measured from the soil surface to the tenninal node. 
§§ Protein and oil content expressed on a 13%-moisture basis. 
116 
100 
92 346 99 
96 342 101 
93 343 102 
86 337 109 
91 336 98 
93 343 98 
102 351 102 
92 344 101 
87 334 103 
112 363 99 
88 349 110 
98 363 112 
92 350 106 
95 361 104 
85 333 103 
108 362 103 
103 359 101 
97 360 97 
110 370 101 
93 349 93 
101 351 103 
107 364 97 
104 367 101 
,i,i Entry numbers were preceded by A00-815. Example, entry 1 was designated A00-815001. 
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Table A3. Continued 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.t popn.§ yield yield~ Mat.# Ldg.tt Ht.U weight Prot. §§ Oil 16:0 18:0 18: I 18:2 18:3 
mg sd·1 k -1 pits m· kg ha·1 kgha· days score cm ----------------------------g g 
28 17.5 1867 1899 17 1.5 80 131 366 159 289 40 146 427 87 
29 22.3 2176 2117 20 1.6 87 124 366 154 278 40 152 438 91 
30 22.6 2155 2090 23 1.6 89 133 374 154 276 41 146 446 94 
31 22.0 2193 2139 17 1.6 83 130 375 155 275 39 141 439 96 
32 22.1 2115 2060 18 1.5 87 131 355 162 275 39 144 447 97 
33 23.8 2208 2121 20 1.6 79 127 361 159 278 42 147 446 90 
34 23.8 2235 2149 17 1.7 94 133 366 155 274 37 131 444 102 
35 21.6 2085 2039 18 1.6 86 132 362 159 268 38 145 452 94 
36 21.7 2105 2058 19 1.4 80 142 370 158 286 45 138 431 90 
37 21.5 2170 2126 18 1.6 84 126 352 166 270 40 163 439 86 
38 22.4 2243 2182 17 1.5 80 147 361 161 283 40 144 432 94 
39 24.6 2163 2062 20 1.5 77 128 374 151 276 43 149 442 89 
40 21.0 2111 2077 17 1.8 85 128 375 151 280 42 134 436 97 
41 21.6 2362 2317 17 1.7 87 130 368 155 270 46 157 431 87 
42 23.1 2309 2236 19 1.7 86 125 368 148 281 42 159 426 91 
43 22.3 2180 2122 16 1.6 84 123 364 156 274 42 143 439 94 
44 20.2 2085 2066 16 1.6 80 124 365 147 270 38 143 450 95 
45 24.1 2013 1921 20 1.4 75 122 350 154 269 42 158 435 88 
46 20.0 2067 2052 18 1.6 78 118 359 161 274 44 160 433 87 
47 21.4 2065 2023 18 1.6 77 127 368 153 276 43 139 436 102 
48 19.4 2215 2211 18 1.6 81 125 364 158 264 41 170 430 88 
49 22.7 2266 2200 18 1.6 83 132 362 156 277 43 155 437 86 
50 20.4 2127 2103 18 1.7 82 130 360 152 269 42 154 438 89 
51 20.4 2091 2067 18 1.5 77 127 362 154 269 41 156 440 89 
52 21.4 2206 2164 21 1.6 82 134 370 161 270 43 140 438 95 
53 23.2 2375 2299 20 1.7 82 127 361 157 271 40 140 445 98 
54 22.6 2102 2038 19 1.6 86 119 356 151 272 39 146 445 96 
55 26.4 2270 2163 9 1.4 78 131 362 192 114 38 217 549 90 
56 25.4 2507 2411 18 1.5 72 128 368 205 111 41 258 518 88 
57 29.1 3115 2957 28 2.0 84 142 384 197 110 44 242 526 100 
58 20.4 2150 2136 12 1.6 73 135 363 159 280 40 130 445 97 
59 24.5 2416 2335 18 2.2 99 126 348 166 242 42 144 465 84 
60 22.2 2239 2190 17 1.6 83 117 369 150 272 40 135 443 83 
CV¾ 11.7 16.6 16.7 10.1 16.1 8.3 6.3 1.6 2.9 5.4 5.7 14.3 5.3 7.4 
SE 0.9 113 114 0.8 0.1 2.6 3.1 2.3 1.7 7.4 0.9 7.2 8.6 2.9 
LSDa.os 2.6 320 322 2.3 0.3 7.4 8.8 6.6 4.9 21.1 2.6 20.4 24.4 8.3 
LSD001 3.4 426 429 3.0 0.4 9.9 11.7 8.8 6.5 28.1 3.5 27.1 32.5 11.0 
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APPENDIXB 
ANALYSIS OF VARIANCE OF TRAITS AT INDIVIDUAL 
ENVIRONMENTS 
Table B 1. Anali:sis of variance for Poeulation I at Ames, IA, in 2000. 
Mean squares 
Sources of Plant Unadjusted 
variation Df eoeulation seed i:ield Maturity Lodging Height Seed weight Protein 
Replications (R) l 197.10** 18706940** 9.48 0.008 1788.52** 440.04** 524.48** 
Lines (L) 53 10.64** 584498** 10.75** 0.035 83.71 ** 218.51** 105.85** 
26% lines (26%) 26 8.04** 92612 6.43 0.019 64.40 154.11** 90.l 1 ** 
40% lines ( 40%) 26 5.77* 169365* 13.32** 0.023 72.74 190.07** 21.04 
26% vs. 40% l 204.73 ** 24166989** 56.33** 0.733 ** 870.97** 2632.43 ** 2720.04** 
Error 53t 3.07 84208 3.87 0.023 43.09 35.36 23.71 
CV(%) 8.5 12.7 10.3 11.2 8.4 4.3 1.4 
Mean squares 
Sources of 
variation Df Oil Palmitate Stearate Oleate Linoleate Linolenate V, 00 
Replications (R) 1 49.34* 1180.08 ** 10.70 63.79 5432.93 ** 481.33 * 
Lines (L) 53 162.67** 7313.15** 6.89* 1430.42 ** 3118.01** 169.62** 
26% lines (26%) 26 34.15** 145.28 5.73 300.67 116. 71 49.92 
40% lines ( 40%) 26 38.33 ** 298.22* 6.69 967.47** 1199.13 ** 126.28* 
26% vs. 40% 1 6737.12** 376066.01 ** 42.81 ** 42840.75 ** 131043.00 ** 4408.33 ** 
Error 53 11.79 158.78 4.15 433.44 467.06 71.27 
CV(%) 2.2 3.7 5.5 15.8 5.4 8.7 
* ** Significant at the 0.05 and 0.01 probability levels, respectively. ' t 4 7 degrees of freedom for plant population and unadjusted seed yield due to missing plot data. 
Table B2. Anall'.sis of variance for Poeulation 1 at Grand Junction, IA, in 2000. 
Mean sguares 
Sources of Plant Unadjusted 
variation Df eoeulation seed l'.ield Maturity Lodging Height Seed weight Protein 
Replications (R) I 356.43 ** 78235 118.23** 0.037 21.51 714.05** 481.33** 
Lines (L) 53 22.86** 432566** 12.17** 0.184** 78.40* 135.98** 126.42** 
26% lines (26%) 26 7.29* 114680** 9.92* 0.139** 53.13 86.52** 121.33** 
40% lines (40%) 26 15.16** 47749 14.45** 0.080 65.94 97.55** 58.39** 
26% vs. 40% 1 627.85** 1870286** 11.34 4.083 ** 1059.06** 2420.63 ** 2028.00** 
Error 53 3.82 50916 5.02 0.061 44.58 31.20 16.23 
CV(%} 10.1 18.5 15. l 15.8 9.6 4.5 1.1 
Mean sguares 
Sources of 
variation Df Oil Palmitate Stearate Oleate Linoleate Linolenate V. l,C) 
Replications (R) 1 90.75** 665.04 98.23 ** 1437.37* 52.08 7.25 
Lines (L) 53 171.81** 6772.97** 11.66 838.61 ** 3565.30** 126.86** 
26% lines (26%) 26 35.09** 174.50 6.88 171.21 114.31 96.60* 
40% lines (40%) 26 70.40** 162.39 15.55 1030.56** 1695.01 ** 120.34* 
26% vs. 40% 1 6363.34** 350208.33 ** 34.45 13200.33 ** 141918.75** 1083.00** 
Error 53 11.93 211.81 10.08 334.75 407.57 57.11 
CV(%) 2.3 4.4 8.1 15.4 4.8 7.6 
* ** Significant at the 0.05 and 0.01 probability levels, respectively. ' 
Table B3. Anal~sis of variance for Poeulation 1 at Hubbard, IA, in 2000. 
Mean sguares 
Sources of Plant Unadjusted 
variation Df eoeulation seed ~ield Maturity Lodging Height Seed weight Protein 
Replications (R) 1 460.87** 621894** 13.37* 0.134 1073.52 ** 233.79** 200.08* 
Lines (L) 53 27.62 ** 432546** 9.33 ** 0.099 158.76** 438.81 ** 88.31 ** 
26% lines (26%) 26 8.88** 180326** 9.96** 0.053 124.27 148.00** 94.00** 
40% lines ( 40%) 26 9.51** 115623 7.23 ** 0.090 101.77 184.79** 31.01 
26%vs. 40% 1 985.85 ** 15230280** 48.00** 1.517** 2537.52** 14604.49** 1430.08** 
Error 53 3.75 84751 2.54 0.069 79.18 32.25 33.74 
CV(%) 10.9 22.2 11.5 17.7 13.1 4.6 1.6 
Mean sguares 
Sources of 
variation Df Oil Palmitate Stearate Oleate Linoleate Linolenate °' 0 
Replications (R) I 0.75 283.56 6.25 42.81 137.81 87.12 
Lines (L) 53 299.40** 8652.84** 15.66** 1522.52** 4022.26** 252.14** 
26% lines (26%) 26 33.70 408.31 10.91 365.81 248.32 81.02 
40% lines ( 40%) 26 104.82** 112.47 13.00* 10 I 0.99** 2360.64** 182.27** 
26% vs. 40% 1 12266.68** 445060.08** 208.33 ** 44896.33 ** 145346. 70 * * 6517.79** 
Error 53 29.17 244.36 6.86 296.87 721.78 60.72 
CV(%) 3.7 4.7 6.9 14.3 6.6 6.9 
*, * * Significant at the 0.05 and 0.0 I probability levels, respectively. 
Table B4. Anal~sis of variance for PoQulation 2 at Ames, IA, in 2000. 
Mean sguares 
Sources of Plant Unadjusted 
variation Df eoeulation seed ~ield Maturity Lodging Height Seed weight Protein 
Replications (R) I 365.20** 186185 2.68 0.049 68.00 5.07 4.08 
Lines (L) 53 26.50** 653378** 17.22 * 0.158** 149.46** 146.95** 120.99** 
26% lines (26%) 26 8. 15 ** 54537 5.11 0.059** 126.45 * 98.45 ** 59.97** 
40% lines (40%) 26 26.60** 230069** 18.07* 0.059** 78.90 110.51 ** 69.74 ** 
26% vs. 40% l 500.95 ** 27229284** 310.08** 5.289** 2582.31 ** 2355.73 ** 3040.08** 
Error 53t 3.36 63978 9.46 0.022 71.65 32.77 25.78 
CV{%) 8.6 11.8 14.2 9.6 9.4 4.5 1.4 
Mean sguares 
Sources of 
variation Df Oil Palmitate Stearate Oleate Linoleate Linolenate 
Replications (R) l 219.59** 255.15 13.37 436.01 181.48 252.08* 
Lines (L) 53 120.41 ** 9551.75** 10.60** 1259.98** 4001.37** 76.68 
26% lines (26%) 26 49.21** 211.31 6.90 364.65 72.83 67.55 
40% lines (40%) 26 68.91 ** 406.22 11.30** 903.22 1069.63 88.53 
26%vs. 40% l 3311.14** 490186.81 ** 88.93 ** 33814.08** 182368.93** 5.79 
Error 53 16.66 364.39 5.01 657.42 814.69 60.52 
CV(%) 2.6 5.9 5.5 20.1 7.0 8.1 
* ** ' Significant at the 0.05 and 0.01 probability levels, respectively. t 48 degrees of freedom for plant population, 44 degrees of freedom fro unadjusted seed yield, and 49 degrees of freedom for seed weight, 
protein, oil, palmitate, stearate, oleate linoleate, and linolenate due to missing plot data. 
O'\ -
Table BS. Anal~sis of variance for Poeulation 2 at Grand Junction, IA, in 2000. 
Mean sguares 
Sources of Plant Unadjusted 
variation Of eoeulation seed ~ield Maturity Lodging Height Seed weight Protein 
Replications (R) I 57.64** 2780438** 23.15 * 0.037 3384.64** 74.83 507.00** 
Lines (L) 53 24.97** 400211** 16.38** 0.193** 95.06** 127.60** 73.53** 
26% lines (26%) 26 9.03 ** 64712** 15.58** 0.188** 90.81 * 76.65** 56.05** 
40% lines (40%) 26 14.06 ** 79343 ** 10.01 * 0.063 48.46 82.70** 36.28 
26% vs. 40% l 723.34** 17465776** 202.81 ** 3.704** 1417.01 ** 2619.61 ** 1496.33** 
Error 53 4.09 28617 5.05 0.075 48.85 31.27 24.72 
CV(%) 10.7 13.6 11.4 15.6 8.6 4.7 1.4 
Mean sguares 
Sources of O'I N 
variation Of Oil Palmitate Stearate Oleate Linoleate Linolenate 
Replications (R) l 219.59** 408.33 3.70 1108.48* 1.12 106.01 
Lines (L) 53 100.46** 9248.68 ** 8.93 1021.77** 3983.24** 85.02* 
26% lines (26%) 26 57.84** 251.51 9.86 298.69 155.46 100.34* 
40% lines ( 40%) 26 61.44 ** 344.59 7.84 926.35** 2533.66** 72.36 
26% vs. 40% 1 2223.15 ** 474681.48** 13.37 22302.81 ** 141194.67** 15.56 
Error 53 14.01 405.07 5.82 265.93 456.93 50.24 
CV(%) 2.4 6.2 5.6 12.9 5.1 7.4 
*, ** Significant at the 0.05 and 0.0 l probability levels, respectively. 
Table B6. Anal~sis of variance for PoQulation 2 at Hubbard, IA, in 2000. 
Mean sguares 
Sources of Plant Unadjusted 
variation Of QOQUlation seed ~ield Maturity Lodging Height Seed weight Protein 
Replications (R) I 0.25 495293** 3.70 0.002 806.33** 52.08 264.45* 
Lines (L) 53 38.75** 635145** 9.61 ** 0.272** 197.71 ** 251.97** 89.96** 
26% lines (26%) 26 9.20** 265416** 7.54** 0.198** 100.54 61.85** 88.21 * 
40% lines ( 40%) 26 29.67** 232386** 9.42 ** 0.102 158.83* 101.18** 56.63 
26% vs. 40% 1 1041.60** 20719852** 68.48 ** 6.650** 3734.74** 9115.38** 1002.23 ** 
Error 53 4.18 56140 3.38 0.061 74.79 26.91 46.53 
CV{½) 10.7 14.0 9.8 14.6 10.7 4.5 1.9 
Mean sguares 
Sources of O"I <.,.) 
variation Of Oil Palmitate Stearate Oleate Linoleate Linolenate 
Replications (R) I 35.59 359.34 7.79 1976.33 * 1720.01 440.04* 
Lines (L) 53 159.82 ** 8425.89** 15.07 998.91 ** 4218.90** 167.22 ** 
26% lines (26%) 26 69.83** 291.96 15.86 371.90 161.13 157.38** 
40% lines (40%) 26 60.94* 498.89 14.32 386.84 722.04 173.20** 
26% vs. 40% l 5070.37** 426010.08** 14.08 33215.15** 200639.12 ** 267.60 
Error 53 29.01 570.31 10.33 294.62 619.03 73.79 
CV(%) 3.7 7.3 8.2 14.8 6.1 8.0 
*, * * Significant at the 0.05 and 0.0 I probability levels, respectively. 
Table B7. Anal,}'sis of variance for Poeulation 3 at Ames, IA, in 2000. 
Mean sguares 
Sources of Plant Unadjusted 
variation Df eoeulation seed ,}'ield Maturity Lodging Height Seed weight Protein 
Replications (R) l 205.29** 248601* 0.59 0.015 50.16 65.64 352.08** 
Lines (L) 53 14.49** 799301** 14.33 ** 0.086** 81.50 164.94** 139.81 ** 
26% lines (26%) 26 6.83* 71129* 3.94 0.015 50.66 85.57** 111.36** 
40% lines (40%) 26 8.56** 56927 16.62** 0.037** 45.13 107.14** 54.25* 
26% vs. 40% 1 367.78** 39033511** 225.33 ** 3.238** 1828.62** 3731.21 ** 3104.08** 
Error 53t 3.83 39707 6.10 0.015 54.94 34.35 31.18 
CV(%) 9.9 9.7 11.9 9.6 9.4 4.7 1.5 
Mean sguares 
Sources of 0-, 
variation Df Oil Pa Imitate Stearate Oleate Linoleate Linolenate 
Replications (R) I 377.81 ** 1976.33 * 0.00 171.26 1379.59* 53.48 
Lines (L) 53 204.11 ** 9090.11 ** 13.46** 1918.73** 4302.44** 144.65** 
26% lines (26%) 26 43.32 ** 97.40 13.51 ** 203.94 139.90 48.90 
40% lines (40%) 26 39.04** 792.32* 3.88 164.69 561.51 46.71 
26%vs. 40% 1 8676.15 ** 458643.00** 261.33 ** 92108.48** 209792.59** 5180.59** 
Error 53 14.93 451.88 3.11 196.51 333.22 39.27 
CV(%) 2.5 6.2 4.4 11.3 4.7 6.4 
* ** Significant at the 0.05 and 0.01 probability levels, respectively. ' t 45 degrees of freedom for plant population and unadjusted seed yield due to missing plot data. 
Table B8. Anali:sis of variance for Po~ulation 3 at Grand Junction, IA, in 2000. 
Mean sguares 
Sources of Plant Unadjusted 
variation Df ~o~ulation seed i:ield Maturity Lodging Height Seed weight Protein 
Replications (R) 1 28.62 * 1777981** 30.08* 0.231 1120.04** 0.08 88.93* 
Lines (L) 53 21.16** 457584** 8.64* 0.159** 98.61 ** 194.44 ** 140.61 ** 
26% lines (26%) 26 6.74 39120 6.14 0.082 44.24 81.21 ** 106.06** 
40% lines ( 40%) 26 5.57 25383 5.54 0.099 52.62 87.93 ** 57.45 ** 
26%vs.40% 1 801.42** 22574890** 154.08** 3.704** 2708.01 ** 5908.16** 3201.33 ** 
Error 53 4.63 34707 4.78 0.071 32.11 27.91 20.10 
CV(%} 11.5 14.2 11.1 17.0 7.5 4.5 1.2 
Mean sguares 
Sources of O"I v-, 
variation Df Oil Palmitate Stearate Oleate Linoleate Linolenate 
Replications (R) I 73.34* 208.33 2.68 2523.00* 0.75 8.33 
Lines (L) 53 166.40** 8044.40** 10.84* 1300.49** 4120.88** 78.38 
26% lines (26%) 26 49.01 ** 243.93 14.38** 220.30 173.06 58.95 
40% lines ( 40%) 26 28.64* 884.94* 6.63 703.92 1025.28** 70.86 
26% vs. 40% I 6800.45** 397002.81 ** 28.01 * 44896.33 ** 187250.08** 778.70** 
Error 53 14.08 516.46 6.11 524.11 460.44 61.93 
CV(%) 2.5 6.8 6.0 17.8 5.3 9.0 
* ** Significant at the 0.05 and 0.0 I probability levels, respectively. ' 
Table B9. Anali'sis of variance for PoQulation 3 at Hubbard, IA, in 2000. 
Mean sguares 
Sources of Plant Unadjusted 
variation Df QOQUlation seed i'ield Maturiti' Lodging Height Seed weight Protein 
Replications (R) l 36.75** 378963* 1.81 0.083 32.01 6.65 344.89** 
Lines (L) 53 32.73 ** 434048** 7.55** 0.080 160.97** 428.78** 110.68** 
26% lines (26%) 26 7.79** 98157 10.40** 0.055 99.52 134.36** 105.85** 
40% lines (40%) 26 8.47** 77287 1.15 0.048 71.98 144.86** 57.85** 
26%vs. 40% 1 1311.82 ** 18443016** 100.15 ** 1.565 ** 4072.53 ** 15465.72 ** 1610.08** 
Error 53 3.29 71958 1.93 0.064 72.13 49.10 26.11 
CV(%) 10.0 16.3 7.6 17.8 10.8 6.0 7.0 
Mean sguares 
Sources of O"I O"I 
variation Df Oil Palmitate Stearate Oleate Linoleate Linolenate 
Replications (R) I 26.01 330.75** 41.56* 45.37 428.01 2.37 
Lines (L) 53 253.86** 9826.78** 10.06 1741.19** 4647.71 ** 131.31 * 
26% lines (26%) 26 50.21 ** 169.99** 9.39 291.13 139.39 82.94 
40% lines (40%) 26 43.39* 449.59** 6.24 426.17* 731.77** 97.84 
26% vs. 40% I 11021.12 ** 504710.08** 126.75 ** 73633.33 ** 223678.01 ** 2259.59** 
Error 53 22.36 20.30 7.51 222.60 177.78 80.77 
CV(%) 1.4 1.3 6.9 12.8 3.4 8.5 
* ** Significant at the 0.05 and 0.01 probability levels, respectively. ' 
B 10. Anallsis of covariance for adjusted seed lield. 
Mean sguares 
Sources of PoE!ulation 1 Po~ulation 2 
variation Df Ames Grand Junction Hubbard Ames Grand Junction Hubbard 
Replications (R) 1 189415 3223 62368 32738 2126027** 481782** 
Lines (L) 53 321236** 228538** 167587** 354857** 171061 ** 277070** 
26% lines (26%) 26 70382 106546* 148154* 54723 63215** 251953** 
40% lines (40%) 26 132182* 45496 100263 153256** 50821* 133249** 
26% vs. 40% 1 7748490** 3575196** 1956639** 6778004** 3843539** 2741645** 
Plant population I 429548* 79505 48032 6509 2686 76083 
Error 52 77566 50366 85457 65083 29116 55757 
CV(%) 12.1 18.4 22.2 11.9 13.7 13.9 
0\ 
Mean sguares -.l 
Sources of PoE!ulation 3 
variation Df Ames Grand Junction Hubbard 
Replications (R) 1 94967 2117575** 433869* 
Lines (L) 53 447049** 135166** 126057* 
26% lines (26%) 26 66805 33962 88864 
40% lines (40%) 26 52229 17261 60819 
26% vs. 40% 1 14262367** 3155746** 1558064** 
Plant population 1 3766 357808** 56554 
Error 52 40398 28493 72254 
CV(%) 9.8 12.9 16.4 
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Table CI. Mean eerformance of all entries for Poeulation I grown at Ames, IA, in 2000. 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.t eoen-§ yield yield~ Mat.# Ldg.tt Ht.±t weight Prot. §§ Oil 16:0 18:0 18: 1 18:2 18:3 
mg sd-1 k -I pits m- kg ha-1 kg ha- days score cm ----------------------------g g 
1 ,i,i 19.9 1721 1761 25 1.2 69 126 362 146 423 32 79 335 116 
2 19.0 1917 2001 19 1.3 71 147 368 153 371 36 116 373 106 
3 17.2 1927 2104 20 1.4 80 133 370 144 389 37 101 375 114 
4 19.1 1932 2011 20 1.2 79 134 359 157 382 37 125 376 95 
5 16.2 1751 1979 20 1.2 83 143 362 151 394 35 123 384 100 
6 18.6 1800 1904 20 1.2 80 142 365 155 395 36 127 385 95 
7 16.3 1815 2037 19 1.2 75 139 363 150 385 37 96 358 111 
8 18.9 1901 1990 18 1.3 75 126 364 146 396 34 98 360 107 
9 17.4 1865 2029 20 1.4 69 140 367 146 408 37 118 349 108 
10 20.1 2020 2049 18 1.4 81 143 361 157 390 35 113 377 99 
11 19.9 2047 2087 20 1.2 69 138 365 150 413 35 93 336 106 
12 19.2 1573 1646 18 1.3 75 128 367 147 408 35 89 338 114 
13 18.2 1813 1937 19 1.3 75 128 363 151 401 36 93 359 115 
14 18.9 1832 1921 19 1.3 76 124 366 145 384 36 102 357 107 
15 17.8 1590 1733 18 1.2 61 135 370 151 394 39 163 408 88 
16 19.9 1758 1798 22 1.4 72 127 365 145 408 37 104 349 107 
17 22.4 2096 2008 15 1.3 85 133 362 154 390 37 113 369 98 
18 16.8 943 1142 18 1.2 61 129 364 153 398 36 153 416 94 
19 21.1 1933 1909 24 1.4 76 110 364 141 404 39 95 342 104 
20 21.8 1968 1911 22 1.2 74 122 368 144 382 36 100 366 103 
21 20.0 1885 1919 17 1.2 71 125 369 148 394 34 148 384 104 
22 20.2 1990 2009 22 1.3 74 113 370 144 425 36 80 326 117 
23 19.3 1021 1092 28 1.4 77 125 358 151 399 42 146 412 89 
24 18.1 1770 1900 21 1.2 80 140 366 155 395 36 110 366 110 
25 22.7 2186 2077 22 1.4 75 127 362 154 388 39 103 351 105 
26 20.7 2314 2308 19 1.4 84 134 364 150 390 36 136 406 101 
27 20.3 1769 1783 19 1.3 79 153 366 150 396 36 105 346 101 
t 16:0 = palmitate, 18:0 = stearate, 18: 1 = oleate, 18:2 = linoleate, and 18:3 = linolenate. 
t Entries I - 27 = 40%-palmitate lines, 28 - 54 = 26%-palmitate lines, 55 = P9204, 
56 = P9281, 57 = P93B82, 58 = A97-877006, 59 = A97-877027, 60 = A96-496018. 
§ Plant population. 
,i Yields adjusted for plant population based on covariate analysis. 
# Maturity = days after 31 August. 
tt Lodging score= 1.0 (all plants erect) to 5.0 (all plants prostrate). 
tt Height measured from the soil surface to the terminal node. 
§§ Protein and oil content expressed on a 13%-moisture basis. 
,i,i Entry numbers were preceded by A00-813. Example, entry I was designated A00-813001. 
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Table Cl. Continued 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.± eoen. § ~ield ~ield~ Mat.# Ldg.tt Ht.U weight Prot. §§ Oil 16:0 18:0 18: 1 18:2 18:3 
pits m- kg ha-1 kg ha- days score cm mg sd-1 g kg-1 
28 21.5 2753 2708 24 1.5 89 139 359 165 275 40 142 450 89 
29 18.6 2786 2891 19 1.4 83 150 357 171 277 37 148 438 95 
30 22.7 2870 2766 20 1.6 85 135 360 170 279 40 143 440 95 
31 18.3 2674 2793 17 1.3 74 164 358 170 295 35 130 437 99 
32 20.0 2693 2728 17 1.5 71 143 367 160 264 38 152 449 93 
33 20.4 2799 2809 20 1.5 76 160 363 162 284 40 163 417 93 
34 21.6 2649 2599 16 1.7 80 146 366 166 284 39 147 435 92 
35 19.0 2896 2980 17 1.5 72 152 356 164 290 37 143 433 93 
36 23.6 3052 2897 18 1.4 86 141 353 163 278 38 137 445 98 
37 23.5 2431 2281 19 1.3 77 133 358 158 282 37 157 431 88 
38 20.0 2347 2382 18 1.4 81 132 347 163 278 36 149 438 95 
39 25.l 2872 2645 18 1.4 85 136 354 163 284 37 159 435 80 
40 22.2 2508 2430 19 1.5 76 135 349 172 279 41 170 424 82 
41 24.8 2902 2691 16 1.4 81 135 364 167 292 36 135 436 96 
42 23.5 2921 2774 19 1.5 83 133 357 161 281 36 165 428 84 
43 24.0 2856 2683 18 1.5 85 144 347 168 273 38 160 434 90 
44 24.0 3011 2838 20 1.4 88 134 349 167 253 40 187 432 85 
45 23.4 2876 2734 17 1.3 85 126 347 160 283 36 148 437 93 
46 23.l 3083 2957 16 1.5 83 153 346 165 278 35 134 451 97 
47 24.2 2962 2779 18 1.2 76 140 352 171 278 38 150 440 89 
48 22.l 2677 2605 16 1.5 77 136 359 165 273 37 162 435 88 
49 24.2 2812 2629 20 1.5 80 139 354 165 272 39 157 435 93 
50 19.8 2416 2461 19 1.4 89 143 339 171 266 40 160 440 90 
51 22.9 2856 2737 20 1.4 90 148 353 162 272 37 157 434 96 
52 21.1 2939 2915 20 1.4 75 143 355 168 280 34 154 433 94 
53 19.5 2250 2308 20 1.4 80 149 349 170 280 38 152 432 94 
54 21.3 2788 2754 19 1.4 70 142 357 159 281 37 145 446 86 
55 26.4 3021 2830 12 1.4 77 135 370 185 104 37 248 534 70 
56 25.1 3310 3166 20 1.4 88 129 368 204 131 40 248 508 80 
57 29.3 3374 3079 30 1.7 88 149 376 202 108 42 272 513 83 
58 22.7 3014 2952 18 1.4 80 143 360 164 292 37 144 427 86 
59 24.7 2812 2684 19 2.0 104 131 346 171 265 39 137 456 75 
60 21.2 2852 2850 19 1.3 98 127 354 151 291 39 132 432 71 
CV% 8.5 12.7 12.1 10.3 11.2 8.4 4.3 1.4 2.2 3.7 5.5 15.8 5.4 8.7 
SE 0.7 205 114 1.4 0.1 4.6 4.2 3.4 2.4 8.9 1.4 14.7 15.3 6.0 
LSDo.os 2.0 582 323 4.0 0.3 13.2 11.9 9.8 6.9 25.3 4.1 41.8 43.4 16.9 
LSDo.01 2.7 775 430 5.3 0.4 17.5 15.9 13.0 9.2 33.7 5.4 55.6 57.7 22.6 
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Table C2. Mean performance of all entries for Population I grown at Grand Junction, IA, in 2000. 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.:j: popn.g yield yield~ Mat.# Ldg.tt Ht.:j::j: weight 
pits m- kg ha-1 kg ha-1 days score cm mg sd-1 
Prot. §§ Oil 16:0 18:0 18:1 18:2 18:3 
k -1 ----------------------------g g ------
15.3 803 883 19 1.3 62 120 367 144 387 41 102 385 97 
107 
100 
2 
3 
4 
5 
6 
7 
8 
9 
14.8 
16.2 
18.6 
11.4 
19.8 
16.3 
14.7 
14.4 
15.1 
14.8 
20.5 
20.5 
12.9 
16.3 
20.8 
17.3 
16.8 
17.9 
21.4 
19.7 
15.0 
17.5 
13.2 
21.5 
17.3 
18.7 
863 
941 
973 
810 
741 
872 
835 
677 
806 
631 
954 14 
18 
14 
16 
14 
16 
15 
15 
1.3 
1.3 
1.5 
1.5 
1.5 
1.5 
1.3 
1.8 
1.3 
1.3 
1.5 
1.3 
1.0 
1.5 
1.5 
1.5 
1.0 
1.5 
1.5 
1.3 
1.0 
1.8 
1.3 
1.5 
1.5 
1.3 
64 
74 
81 
67 
66 
67 
67 
66 
61 
71 
66 
64 
57 
67 
64 
58 
57 
66 
71 
64 
57 
67 
74 
74 
71 
69 
135 
119 
130 
128 
114 
124 
118 
125 
126 
123 
122 
116 
122 
126 
114 
124 
115 
105 
111 
116 
108 
121 
127 
119 
126 
I 11 
377 150 385 38 140 403 
392 
380 
375 
396 
350 
366 
352 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
1004 
841 
513 
836 
668 
769 
664 
763 
630 
664 
506 
1004 
989 
970 
733 
934 
927 
777 
890 11 
721 14 
982 13 
820 17 
642 17 
899 15 
640 13 
811 19 
715 12 
792 18 
591 20 
658 10 
592 I 7 
986 1023 21 
911 1034 17 
1122 1081 15 
1052 1094 15 
823 837 13 
381 
377 
371 
367 
378 
382 
370 
377 
371 
375 
374 
362 
384 
370 
366 
373 
365 
376 
374 
371 
364 
374 
373 
374 
372 
135 
152 
147 
142 
137 
136 
139 
391 
379 
389 
391 
405 
382 
399 
41 
39 
40 
40 
40 
37 
50 
153 380 41 
145 384 39 
141 400 38 
137 392 34 
142 396 37 
141 397 37 
140 377 39 
145 388 39 
144 386 38 
136 390 40 
138 412 38 
139 381 35 
136 396 40 
151 378 40 
142 387 38 
137 406 38 
157 398 40 
143 393 35 
t 16:0 = palmitate, 18:0 = stearate, 18: I = oleate, I 8:2 = linoleate, and 18:3 = linolenate. 
t Entries 1 - 27 = 40%-palmitate lines, 28 - 54 = 26%-palmitate lines, 55 = P9204, 
56 = P9281, 57 = P93B82, 58 = A97-877006, 59 = A97-877027, 60 = A96-496018. 
§ Plant population. 
'ii Yields adjusted for plant population based on covariate analysis. 
# Maturity = days after 3 I August. 
tt Lodging score= 1.0 (all plants erect) to 5.0 (all plants prostrate). 
U Height measured from the soil surface to the terminal node. 
§§ Protein and oil content expressed on a 13%-moisture basis. 
122 
102 
97 
105 
85 
91 
96 
98 
107 
107 
106 
110 
104 
188 449 85 
108 378 106 
119 373 99 
87 365 108 
102 403 101 
91 356 104 
112 385 103 
115 406 86 
132 420 93 
115 387 90 
92 344 98 
93 381 110 
92 359 100 
106 362 101 
97 363 114 
89 343 109 
146 460 99 
88 355 118 
'i['i[ Entry numbers were preceded by A00-813. Example, entry I was designated A00-8I3001. 
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Table C2. Continued 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.t popn.§ yield yield~ Mat.# Ldg. tt Ht.U weight Prot. §§ Oil 16:0 18:0 18: 1 18:2 18:3 
days mg sd-1 k -t plts m- kg ha-1 kg ha- score cm ----------------------------g g 
28 19.8 1363 1356 18 1.5 69 133 375 155 272 43 137 457 86 
29 19.8 1697 1690 14 1.8 81 139 365 163 276 39 120 457 105 
30 21.6 1592 1549 15 1.5 71 125 369 156 258 41 139 452 106 
31 19.4 1489 1490 13 1.5 72 147 370 159 279 39 121 457 101 
32 22.9 1218 1148 12 1.5 65 127 381 153 278 39 129 455 94 
33 20.1 1476 1461 14 2.0 69 136 373 152 288 42 120 448 98 
34 22.3 1481 1424 11 1.8 66 138 370 157 269 41 144 454 88 
35 19.9 1612 1603 13 2.3 67 134 369 154 284 43 117 448 105 
36 22.3 1744 1688 14 1.5 70 123 361 156 287 37 112 456 104 
37 19.3 1321 1325 16 1.5 66 127 368 157 277 41 137 451 89 
38 23.9 1887 1798 14 1.8 67 128 361 155 279 41 129 450 97 
39 20.7 1831 1804 15 1.5 75 130 362 156 297 42 133 435 87 
40 24.9 1724 1616 13 1.8 69 123 365 164 281 43 146 447 79 
41 20.1 1578 1563 13 1.8 75 128 370 159 281 40 125 457 94 
42 22.1 1640 1586 18 1.8 74 127 362 157 284 41 131 449 92 
43 20.1 1867 1854 15 2.0 76 139 348 166 271 38 131 461 96 
44 25.3 1813 1698 19 2.0 75 118 358 157 295 41 124 438 95 
45 23.7 1216 1131 13 1.3 67 118 371 148 281 37 118 458 101 
46 21.0 1601 1570 16 1.5 75 129 347 163 276 37 125 463 96 
47 22.7 2073 2009 11 2.0 74 129 355 164 275 40 134 453 94 
48 23.8 1932 1845 14 2.0 74 127 359 162 267 38 125 465 101 
49 25.8 1902 1774 19 2.0 83 124 364 161 265 41 144 454 92 
50 22.4 1802 1744 16 2.0 79 130 353 161 271 39 132 460 95 
51 21.7 1704 1659 15 2.0 77 137 368 155 262 39 133 458 106 
52 23.3 1306 1229 14 1.8 77 126 365 160 269 39 137 455 96 
53 20.6 1959 1936 18 2.3 81 131 360 161 282 42 144 439 89 
54 19.9 1346 1337 16 1.5 67 126 366 158 268 40 121 465 103 
55 22.2 1480 1421 8 1.5 65 121 367 194 116 40 229 537 98 
56 23.7 1966 1865 16 1.8 70 128 366 210 113 40 263 516 101 
57 24.5 2350 2231 26 2.3 86 132 384 202 105 47 272 510 115 
58 18.5 1489 1522 12 1.8 79 135 372 157 292 40 125 444 109 
59 27.4 1747 1552 12 1.8 97 125 355 161 249 44 144 466 95 
60 24.5 1740 1617 12 1.8 85 110 374 150 270 36 123 465 100 
CV% 10.1 18.5 18.4 15.1 15.8 9.6 4.5 1.1 2.3 4.4 8.1 15.4 4.8 7.6 
SE 0.8 160 92 1.6 0.2 4.7 3.9 2.8 2.4 10.3 2.2 12.9 14.3 5.3 
LSDo.os 2.3 453 260 4.5 0.5 13.4 11.2 8.1 6.9 29.2 6.4 36.7 40.5 15.2 
LSDo.01 3.0 603 346 6.0 0.7 17.8 14.9 10.8 9.2 38.9 8.5 48.9 54.0 20.2 
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Table C3. Mean eerformance of all entries for Poeulation I grown at Hubbard, IA, in 2000. 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.t popn.~ yield yield~ Mat.# Ldg.tt Ht.tt weight Prot. §§ Oil 16:0 18:0 18: I 18:2 18:3 
mg sd·1 k -I pits m· kg ha·1 kg ha· days score cm ----------------------------g g 
1,i,i 14.4 718 771 16 1.5 60 110 367 129 391 35 84 351 124 
2 12.9 1230 1305 15 1.5 70 129 373 155 387 44 191 455 93 
3 15.2 1017 1057 15 1.3 58 111 374 139 391 38 100 359 120 
4 16.9 939 953 17 1.5 66 131 366 144 393 38 126 430 109 
5 IO.I 646 766 13 1.3 57 120 362 145 387 38 93 381 120 
6 14.4 958 1012 15 1.5 72 114 373 134 388 40 94 348 116 
7 13.3 1225 1295 15 1.0 61 117 362 140 391 40 108 384 110 
8 13.4 638 706 12 1.8 74 109 370 129 405 34 88 364 127 
9 14.6 1212 1262 14 1.8 71 118 366 131 392 36 85 341 131 
10 15.4 838 874 11 1.3 67 119 362 140 398 33 92 363 127 
11 12.0 973 1064 13 1.5 65 116 366 144 396 37 100 372 115 
12 15.4 912 948 12 1.5 60 114 367 131 408 33 80 332 132 
13 19.9 1011 979 13 1.3 67 114 374 139 382 39 110 396 114 
14 11.8 537 630 14 1.0 47 105 366 130 401 40 116 406 109 
15 11.9 794 886 14 1.3 60 114 372 131 389 38 112 385 117 
16 14.8 653 698 16 1.5 64 104 365 134 396 37 84 343 126 
17 15.7 1187 1220 17 1.3 67 122 367 143 390 38 108 403 110 
18 15.2 835 874 14 1.3 61 102 365 137 398 34 100 381 126 
19 19.7 1423 1393 19 1.3 71 101 369 128 391 35 85 346 129 
20 15.3 1294 1332 17 1.5 55 95 368 123 406 34 81 333 132 
21 15.5 429 464 12 1.0 46 98 371 122 399 37 84 334 130 
22 15.9 891 920 15 1.3 57 94 376 135 409 34 77 331 134 
23 14.7 977 1024 19 1.8 64 102 366 132 397 39 88 345 115 
24 15.4 1102 1139 15 1.5 72 124 367 140 388 36 125 448 114 
25 17.2 1065 1074 15 1.3 65 108 373 132 390 36 98 358 126 
26 14.7 853 902 15 1.3 66 112 372 138 407 38 106 383 122 
27 12.9 893 969 14 1.3 67 118 365 139 385 36 96 354 119 
t 16:0 = palmitate, 18:0 = stearate, 18: 1 = oleate, 18:2 = linoleate, and 18:3 = linolenate. 
i Entries I - 27 = 40%-palmitate lines, 28 - 54 = 26%-palmitate lines, 55 = P9204, 
56 = P9281, 57 = P93B82, 58 = A97-877006, 59 = A97-877027, 60 = A96-496018. 
§ Plant population. 
,i Yields adjusted for plant population based on covariate analysis. 
# Maturity = days after 31 August. 
tt Lodging score= 1.0 (all plants erect) to 5.0 (all plants prostrate). 
U Height measured from the soil surface to the terminal node. 
§§ Protein and oil content expressed on a 13%-moisture basis. 
,i,i Entry numbers were preceded by A00-813. Example, entry I was designated A00-813001. 
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Table C3. Continued 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.t ~o~n·§ yield yield~ Mat.# Ldg. tt Ht.U weight Prot. §§ Oil 16:0 18:0 18: 1 18:2 18:3 
pits m- kg ha-1 kg ha-1 days mg sd-1 k -I score cm --------------g g 
28 18.3 1644 1636 16 1.5 76 135 375 156 271 45 138 442 100 
29 17.9 1563 1561 12 1.8 75 141 363 161 264 37 142 451 103 
30 19.9 1981 1949 16 1.8 83 138 368 154 274 40 133 441 109 
31 18.8 1720 1704 13 1.4 77 153 367 162 283 39 135 434 102 
32 17.6 1362 1364 11 1.5 65 134 366 154 251 37 134 468 107 
33 18.5 1525 1514 13 1.8 74 144 365 154 272 39 141 436 108 
34 19.2 920 898 9 1.3 52 139 372 157 289 41 117 444 105 
35 17.0 1324 1337 10 1.8 71 151 364 157 292 38 114 426 126 
36 22.7 1926 1849 14 1.5 76 127 357 154 254 37 141 456 109 
37 18.5 1632 1621 13 1.5 74 130 361 157 242 41 168 447 99 
38 20.5 2088 2045 17 1.8 88 134 365 155 276 37 135 442 107 
39 24.2 1773 1673 13 1.8 76 136 351 158 270 38 135 446 108 
40 22.7 1787 1712 15 1.5 62 128 360 161 281 46 149 428 92 
41 23.2 2012 1927 14 1.5 83 138 363 159 243 40 177 437 99 
42 21.8 1589 1528 17 1.8 66 125 365 158 282 40 140 429 103 
43 22.8 1674 1596 13 1.5 75 138 354 157 264 38 136 457 102 
44 23.0 1922 1841 16 1.5 76 110 362 156 265 39 135 453 104 
45 22.0 1702 1636 13 1.5 71 125 361 146 262 40 140 445 110 
46 22.5 2014 1941 13 1.8 81 137 347 161 269 37 131 456 103 
47 22.7 1794 1716 10 1.5 66 145 348 165 248 40 143 455 111 
48 19.6 1316 1288 11 1.5 64 137 356 160 268 36 141 450 102 
49 21.5 2003 1946 15 2.0 74 133 362 155 267 41 153 439 96 
50 20.6 1969 1926 15 1.5 83 136 351 164 239 41 151 461 106 
51 23.1 1510 1427 13 1.8 72 139 366 155 274 41 150 431 98 
52 19.2 1079 1058 12 1.8 62 130 366 156 247 39 153 454 104 
53 20.8 2060 2012 13 1.5 80 135 357 159 270 43 155 428 100 
54 22.9 1634 1554 15 1.5 70 127 356 149 275 38 124 449 111 
55 27.6 1222 1042 7 1.5 56 127 374 189 101 38 204 565 81 
56 25.6 2433 2290 13 1.5 85 124 372 200 111 41 248 525 81 
57 27.0 3133 2962 27 1.8 86 134 393 189 105 44 241 536 93 
58 20.6 1688 1643 12 1.5 65 138 369 158 272 40 136 439 90 
59 25.1 2205 2073 15 2.5 91 128 345 159 253 42 129 459 84 
60 19.5 1788 1767 14 1.5 69 117 371 142 275 40 132 439 78 
CV¾ 10.9 22.2 22.2 11.5 17.7 13.1 4.6 1.6 3.7 4.7 6.9 14.3 6.6 6.9 
SE 0.8 206 119 1.1 0.2 6.3 4.0 4.1 3.8 11.1 1.9 12.2 19.0 5.5 
LSDo.os 2.2 584 339 3.2 0.5 17.9 11.4 11. 7 10.8 31.4 5.3 34.6 53.9 15.6 
LSDo.01 3.0 778 451 4.2 0.7 23.8 15.2 15.5 14.4 41.8 7.0 46.0 71.8 20.8 
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Table C4. Mean eerformance of all entries for Poeulation 2 grown at Ames, IA, in 2000. 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.t eoen•§ yield yield~ Mat.# Ldg.tt Ht.U weight Prot. §§ Oil 16:0 18:0 18: 1 18:2 18:3 
mg sd-1 k -I pits m- kg ha-1 kg ha- days score cm ----------------------------g g 
1,r,r 20.4 2229 2234 24 1.0 80 129 350 162 378 39 98 366 106 
2 19.8 1815 1825 27 1.2 94 117 369 154 390 44 132 382 88 
3 17.7 1296 1318 26 1.3 83 122 363 145 367 35 103 367 111 
4 18.8 1422 1438 26 1.5 91 120 357 148 397 44 103 347 95 
5 24.1 1830 1813 25 1.2 81 118 355 157 393 38 118 384 102 
6 22.7 1699 1691 23 1.7 91 119 344 145 391 37 109 405 105 
7 18.5 1607 1624 18 1.5 85 121 357 154 380 42 157 390 95 
8 16.9 1523 1550 22 1.3 80 105 350 144 426 42 87 328 105 
9 21.3 2323 2324 25 1.4 90 138 364 154 397 40 147 377 97 
10 23.7 2014 2000 20 1.3 80 138 360 165 398 42 141 415 94 
11 19.6 1491 1502 24 1.3 81 119 353 154 394 44 96 349 104 
12 25.3 1693 1669 22 1.5 86 125 355 160 376 39 169 408 96 
13 10.0 1294 1363 25 1.3 88 131 364 150 380 41 100 364 103 
14 10.3 1161 1228 28 1.3 77 124 362 159 404 40 110 396 103 
15 13.9 1008 1053 30 1.0 70 108 356 148 412 39 87 341 109 
16 16.8 1088 1116 24 1.2 88 114 348 150 371 43 107 371 94 
17 I 9.1 1218 1232 26 1.4 81 118 361 148 374 41 103 367 103 
18 17.1 1294 1320 27 1.2 85 121 362 145 409 38 86 345 109 
19 18.0 1837 1857 20 1.3 90 125 352 162 392 40 108 355 92 
20 20.9 1727 1730 22 1.5 86 128 354 158 390 42 102 356 96 
21 18.4 1953 1971 23 1.5 91 119 359 149 412 38 98 339 97 
22 18.5 1955 1973 27 1.5 93 130 361 160 410 39 100 366 103 
23 19.7 1530 1540 21 1.5 88 124 359 151 405 37 103 343 97 
24 21.8 1626 1623 24 1.2 84 119 352 154 407 38 104 339 97 
25 22.7 1818 1810 20 1.2 91 122 357 152 391 39 96 354 106 
26 21.1 1800 1802 21 1.3 76 125 363 150 392 37 96 365 1 I 6 
27 22.1 1952 1948 18 1.5 98 125 367 158 385 40 119 389 107 
t 16:0 = palmitate, 18:0 = stearate, 18: I = oleate, 18:2 = linoleate, and 18:3 = linolenate. 
i Entries 1 - 27 = 40%-palmitate lines, 28 - 54 = 26%-palmitate lines, 55 = P9204, 
56 = P928 l, 57 = P93B82, 58 = A97-877006, 59 = A97-877027, 60 = A96-4960 I 8. 
§ Plant population. 
,r Yields adjusted for plant population based on covariate analysis. 
# Maturity = days after 31 August. 
tt Lodging score= 1.0 (all plants erect) to 5.0 (all plants prostrate). 
U Height measured from the soil surface to the terminal node. 
§§ Protein and oil content expressed on a 13%-moisture basis. 
,r,r Entry numbers were preceded by A00-814. Example, entry I was designated A00-81400 I. 
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Table C4. Continued 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.t popn.§ yield yield~ Mat.# Ldg. tt Ht.U weight Prot. §§ Oil 16:0 18:0 18:1 18:2 18:3 
mg sd-1 k -I pits m- kg ha-1 kgha- days score cm ----------------------------g g 
28 24.4 2510 2491 20 1.9 104 138 355 154 277 42 127 443 107 
29 24.5 2795 2776 20 2.0 95 131 349 162 266 41 139 442 108 
30 22.7 2865 2857 20 1.8 100 135 351 161 262 40 137 448 108 
31 25.0 2756 2734 22 1.7 103 130 348 155 256 41 136 456 108 
32 21.3 2492 2492 21 1.9 93 131 342 162 258 43 150 448 97 
33 24.8 2793 2772 24 1.7 102 128 339 162 268 43 143 442 100 
34 18.8 2951 2966 19 1.8 85 134 347 165 261 43 154 441 96 
35 22.5 2471 2465 21 1.7 93 118 344 165 260 42 132 457 107 
36 21.8 2824 2821 20 2.0 104 132 348 159 254 43 148 449 102 
37 25.2 2495 2472 20 1.8 99 132 351 167 261 42 134 450 109 
38 24.3 2594 2576 20 1.9 104 126 347 162 250 41 144 460 101 
39 21.4 2578 2577 19 1.5 77 120 348 157 262 41 139 453 101 
40 26.6 2518 2486 20 1.8 97 138 348 168 254 43 157 445 97 
41 22.7 2704 2697 20 1.5 77 138 338 168 259 42 139 457 99 
42 27.1 2783 2748 20 1.9 100 130 346 168 253 42 149 447 104 
43 23.2 2556 2544 20 1.7 99 138 338 173 254 43 153 450 97 
44 21.5 2491 2490 20 1.8 103 124 340 169 249 41 152 455 99 
45 24.7 2659 2638 20 1.9 103 132 343 158 261 40 132 454 109 
46 26.9 2871 2838 19 1.8 90 132 346 161 258 44 147 448 100 
47 22.7 2574 2566 24 1.5 89 129 353 165 260 42 139 453 102 
48 25.7 2487 2460 19 1.9 89 132 348 171 222 39 199 448 87 
49 23.7 2501 2487 20 1.8 104 124 351 168 260 43 160 440 92 
50 22.7 2376 2368 20 1.9 100 132 345 170 279 43 133 442 98 
51 20.6 2460 2465 18 1.5 90 145 349 172 264 37 148 442 103 
52 23.5 2612 2599 24 1.7 88 138 341 165 248 43 145 460 101 
53 25.3 2650 2626 20 1.5 88 121 349 164 264 44 150 444 94 
54 21.8 2956 2953 18 2.1 98 149 363 164 261 37 150 456 91 
55 25.3 3141 3099 13 1.2 84 135 366 192 102 38 215 557 81 
56 26.8 1757 2696 18 1.3 83 138 367 202 101 42 269 519 76 
57 28.1 3392 3317 29 1.8 86 155 379 202 122 44 254 507 81 
58 21.6 3151 3151 16 1.5 84 130 360 168 270 38 154 436 83 
59 24.5 2944 2911 20 2.0 108 132 345 168 261 46 145 446 73 
60 21.0 2714 2723 18 1.4 86 124 354 159 278 39 134 444 75 
CV% 8.6 11.8 11.9 14.2 9.6 9.4 4.5 1.4 2.6 5.9 5.5 20.1 7.0 8.1 
SE 0.7 179 104 2.2 0.1 6.0 4.0 4.0 2.9 13.5 1.6 18.1 20.2 5.5 
LSDo.os 323 507 295 6.2 0.3 17.0 11.5 11.5 8.2 38.3 4.5 51.4 57.3 15.6 
LSDo.01 430 676 394 8.2 0.4 22.6 15.3 15.3 10.9 51.0 6.0 68.5 76.3 20.8 
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Table CS. Mean performance of all entries for Population 2 grown at Grand Junction, IA, in 2000. 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.:j: popn.§ yield yield~ Mat.# Ldg.tt Ht.:j::j: weight Prot. §§ Oil 16:0 18:0 18: 1 18:2 18:3 
mg sd-1 k -I pits m- kg ha-1 kg ha- days score cm ----------------------------g g 
l ,r,r 20.9 1146 1139 21 1.3 85 111 363 153 398 43 107 372 98 
2 19.6 822 819 24 1.5 71 104 367 155 387 47 190 491 85 
3 14.5 754 770 19 1.5 75 107 364 143 363 42 104 380 100 
4 20.l 878 873 20 1.5 81 104 361 145 390 45 114 371 92 
5 19. l 1012 1011 23 1.8 88 114 366 149 385 43 131 402 85 
6 15.9 1020 1031 23 1.5 81 106 360 149 402 40 100 383 96 
7 16.0 764 774 22 1.5 74 115 369 149 403 45 129 418 96 
8 16.7 956 964 23 1.5 77 102 368 143 391 43 103 353 101 
9 17.3 1017 1023 20 1.8 80 118 372 151 411 41 84 344 107 
10 17.9 755 759 20 1.3 70 119 363 150 391 43 89 353 109 
11 17.9 992 995 25 1.8 83 112 362 145 399 42 92 359 104 
12 17.7 881 885 21 1.8 76 119 363 155 394 41 118 413 92 
13 11.8 488 513 23 1.8 80 114 362 151 400 47 116 395 97 
14 11.7 465 490 23 1.5 74 114 359 151 380 42 125 421 96 
15 10.3 481 511 24 1.5 76 112 357 144 361 45 122 418 96 
16 15.3 448 461 22 1.5 70 119 364 155 390 43 119 442 94 
17 17.9 896 900 21 1.8 79 108 371 141 393 44 92 361 97 
18 17.4 809 814 22 1.5 79 110 369 139 388 45 103 352 98 
19 17.4 1056 1062 21 1.8 83 124 365 155 363 39 112 380 93 
20 15.1 850 863 21 1.5 77 116 357 159 410 44 94 349 88 
21 11.7 595 620 22 1.5 74 112 366 140 393 41 102 352 94 
22 18.0 1030 1033 21 2.0 83 119 367 158 394 45 118 394 89 
23 14.8 756 771 20 1.5 77 120 373 148 385 44 107 363 90 
24 17.4 973 979 21 1.3 77 128 366 155 402 40 101 353 89 
25 15.4 1020 1032 22 1.8 70 121 367 143 401 41 91 351 103 
26 15.4 1020 1032 16 1.5 79 121 365 149 374 43 113 389 98 
27 17.3 820 826 15 1.5 69 116 369 151 393 44 148 431 93 
t 16:0 = palmitate, 18:0 = stearate, 18: 1 = oleate, 18:2 = linoleate, and 18:3 = linolenate. 
i Entries l - 27 = 40%-palmitate lines, 28 - 54 = 26%-palmitate lines, 55 = P9204, 
56 = P9281, 57 = P93B82, 58 = A97-877006, 59 = A97-877027, 60 = A96-496018. 
§ Plant population. 
,r Yields adjusted for plant population based on covariate analysis. 
# Maturity = days after 3 1 August. 
tt Lodging score= 1.0 (all plants erect) to 5.0 (all plants prostrate). 
U Height measured from the soil surface to the terminal node. 
§§ Protein and oil content expressed on a 13%-moisture basis. 
,r,r Entry numbers were preceded by A00-814. Example, entry 1 was designated A00-814001. 
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Table CS. Continued 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.t [!O[!n.§ i:ield i:ield~ Mat.# Ldg.tt Ht.U weight Prot. §§ Oil 16:0 I 8:0 18: 1 18:2 18:3 
pits m- kg ha-1 kg ha-' days mg sd-1 k -t score cm ----------------------------g g 
28 24.1 1589 1571 15 2.0 83 119 368 150 275 43 111 450 117 
29 22.9 1842 1828 16 2.5 86 128 362 161 237 42 170 448 99 
30 19.3 1861 1859 21 2.3 89 126 362 156 238 42 150 475 91 
31 22.0 1467 1457 20 2.3 75 118 358 153 254 45 138 460 100 
32 20.7 1329 1322 21 1.5 81 122 355 151 250 46 146 455 99 
33 21.7 1747 1737 19 2.3 99 113 348 152 258 44 131 457 107 
34 23.1 1611 1597 14 1.5 72 122 357 153 257 45 138 459 98 
35 22.2 1769 1757 24 2.0 90 126 356 154 267 40 120 462 107 
36 20.1 1729 1725 17 2.5 98 117 353 156 251 43 133 465 104 
37 22.1 1605 1594 21 2.0 85 121 360 159 259 43 139 459 95 
38 20.0 2015 2011 19 2.3 95 121 356 155 247 46 149 461 94 
39 22.8 1558 1545 22 1.8 75 117 359 145 268 45 134 453 96 
40 23.7 1910 1893 21 2.0 90 130 352 163 254 43 138 464 98 
41 20.8 1791 1784 21 1.8 74 139 355 162 265 45 135 457 94 
42 22.7 1899 1886 18 1.8 81 126 353 165 252 44 150 456 94 
43 20.1 1497 1493 19 1.8 84 128 350 161 253 44 141 460 98 
44 20.6 1442 1436 16 2.0 84 117 359 161 256 41 134 468 97 
45 21.9 1693 1682 17 1.8 84 121 350 160 267 41 127 459 101 
46 21.7 1683 1674 15 2.0 79 122 357 162 262 45 138 457 96 
47 23.7 1531 1514 16 2.3 88 122 356 155 256 44 142 460 94 
48 18.5 1579 1581 19 1.8 86 121 364 163 294 40 145 423 89 
49 24.8 1400 1379 19 2.3 90 124 364 163 263 42 143 456 92 
50 17.0 1420 1427 18 2.0 85 129 355 164 264 49 141 455 89 
51 19.4 1481 1479 17 1.5 83 135 356 168 253 41 162 452 88 
52 20.4 1760 1755 23 1.5 84 137 357 162 251 47 146 463 89 
53 26.2 1759 1733 21 1.5 84 120 362 161 259 46 140 458 93 
54 18.3 1453 1455 14 1.8 79 127 371 158 253 47 163 451 81 
55 21.2 1886 1879 9 1.3 69 122 367 194 101 40 230 551 100 
56 24.1 2171 2158 14 1.8 74 118 362 213 117 44 245 526 101 
57 24.7 2230 2215 27 1.8 79 130 381 204 131 48 256 497 111 
58 17.0 1706 1712 13 1.5 69 131 368 153 274 40 137 453 99 
59 21.8 1716 1709 21 2.0 86 126 356 161 258 46 137 463 101 
60 20.2 1777 1771 18 1.5 75 117 368 148 274 39 121 459 97 
CV% 10.7 13.6 13.7 11.4 15.6 8.6 4.7 1.4 2.4 6.2 5.6 12.9 5.1 7.4 
SE 0.8 120 69 1.6 0.2 4.9 4.0 3.5 2.6 14.2 1.7 I 1.5 15.1 5.0 
LSDo.os 2.3 339 198 4.5 0.5 14.0 11.2 10.0 7.5 40.4 4.7 32.7 42.9 14.2 
LSD001 3.1 452 263 6.0 0.7 18.7 14.9 13.3 10.0 53.8 6.3 43.6 57.1 18.9 
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Table C6. Mean Eerformance of all entries for PoEulation 2 grown at Hubbard, IA, in 2000. 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.:j: EOEn·§ yield yield~ Mat.# Ldg.tt Ht.:j::j: weight Prot. §§ Oil 16:0 18:0 18: 1 18:2 18:3 
mg sd·1 k -! pits m· kg ha·1 kg ha· days score cm ----------------------------g g 
111 17.9 1457 1478 21 1.5 83 104 363 143 385 40 91 361 108 
2 16.7 1199 1243 22 1.5 80 96 367 142 398 41 109 391 102 
3 12.0 1151 1281 19 1.0 79 112 369 132 374 36 98 365 115 
4 15.5 1592 1658 22 1.5 85 93 360 129 380 38 98 376 115 
5 20.9 1703 1669 21 1.5 86 106 363 139 382 42 109 385 114 
6 18.4 1616 1629 20 1.5 76 98 356 136 404 38 105 378 98 
7 15.4 1629 1696 20 1.5 84 106 361 145 383 43 134 399 101 
8 14.5 1272 1358 19 1.5 70 92 362 131 431 38 78 328 112 
9 15.3 801 871 17 2.1 44 109 375 135 429 35 71 325 128 
10 16.2 976 · 1029 18 1.3 65 114 368 148 389 39 83 358 119 
11 21.1 1465 1426 24 1.3 77 104 358 136 389 38 87 370 119 
12 19.0 1581 1582 19 1.8 79 106 367 135 388 36 102 350 105 
13 8.0 808 1014 22 1.5 80 105 370 137 373 39 96 373 111 
14 8.3 747 947 22 1.3 72 107 367 146 395 41 120 399 112 
15 7.6 911 1124 20 1.5 76 102 359 141 400 35 82 352 119 
16 12.3 468 593 20 1.3 61 97 358 140 384 44 123 381 100 
17 17.5 1509 1537 22 1.5 80 97 367 133 387 37 99 398 119 
18 13.3 1201 1308 22 1.5 75 103 375 135 404 47 89 344 103 
19 19.8 1327 1315 19 1.3 76 111 370 143 399 40 99 350 99 
20 20.3 1446 1423 19 1.5 81 107 357 146 398 38 95 360 97 
21 13.8 1085 1183 19 1.3 62 105 362 134 368 41 104 369 104 
22 21.3 1882 1841 17 1.8 79 112 366 150 368 39 110 373 99 
23 15.7 1471 1534 20 1.5 81 110 373 144 378 41 110 365 94 
24 16.8 1419 1462 20 1.3 80 108 362 143 376 38 99 366 110 
25 18.0 1154 1174 16 1.5 72 115 362 135 390 38 95 357 105 
26 16.2 919 972 14 1.0 70 112 369 136 381 38 85 356 128 
27 19.1 1096 1095 17 1.5 77 123 367 141 370 37 10 I 370 I I 1 
t 16:0 = palmitate, 18:0 = stearate, 18: 1 = oleate, 18:2 = linoleate, and 18:3 = linolenate. 
l Entries 1 - 27 = 40%-palmitate lines, 28 - 54 = 26%-palmitate lines, 55 = P9204, 
56 = P9281, 57 = P93B82, 58 = A97-877006, 59 = A97-877027, 60 = A96-496018. 
§ Plant population. 
,-r Yields adjusted for plant population based covariate analysis. 
# Maturity = days after 31 August. 
tt Lodging score= 1.0 (all plants erect) to 5.0 (all plants prostrate). 
U Height measured from the soil surface to the terminal node. 
§§ Protein and oil content expressed on a 13%-moisture basis. 
,-r,-r Entry numbers were preceded by A00-814. Example, entry 1 was designated A00-814001. 
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Table C6. Continued 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.: eoen. § ~ield ~ield~ Mat.# Ldg.!t Ht.tt weight Prot. §§ Oil 16:0 18:0 18: 1 18:2 18:3 
pits m· kg ha·1 kg ha·1 days score cm mgsd·1 g kg-1 
28 23.9 1721 1632 15 2.8 88 117 371 145 270 39 108 456 122 
29 23.2 1398 1322 14 1.5 72 119 365 145 259 37 126 453 121 
30 26.2 2585 2453 19 1.8 86 118 363 156 264 45 144 443 100 
31 18.5 2320 2331 19 1.8 90 120 362 143 275 42 124 445 111 
32 19.4 2258 2252 21 2.5 90 129 361 147 256 42 150 454 94 
33 22.0 2351 2296 18 2.0 102 116 359 147 278 36 113 452 117 
34 22.4 1801 1740 16 1.8 77 119 357 153 247 40 142 468 99 
35 20.7 2194 2164 20 2.0 91 119 348 147 268 39 126 453 111 
36 19.0 2301 2302 19 2.0 85 124 366 145 253 45 155 445 96 
37 22.5 2860 2797 19 2.5 90 131 360 154 268 38 129 455 106 
38 22.6 2341 2276 19 2.5 95 123 361 145 276 40 128 450 101 
39 22.5 2367 2305 17 1.8 83 122 356 148 282 39 118 442 115 
40 26.5 2418 2281 20 2.0 95 129 350 161 258 41 146 446 104 
41 22.5 2584 2520 18 2.0 84 135 361 158 268 39 128 453 107 
42 22.4 2348 2287 20 1.8 80 126 355 156 259 39 129 456 112 
43 23.0 1985 1912 17 1.8 86 125 346 160 279 39 121 442 115 
44 19.3 1812 1808 17 2.0 86 118 355 153 262 39 128 458 109 
45 22.5 1974 1911 17 1.8 85 125 352 151 263 36 122 464 111 
46 20.5 2187 2160 19 2.0 93 128 357 154 270 38 121 452 116 
47 24.3 2142 2047 20 2.0 85 124 355 153 264 40 132 456 104 
48 23.0 1780 1707 16 1.8 91 116 361 153 250 40 152 455 98 
49 21.0 2161 2124 21 2.0 88 122 370 159 263 39 141 448 105 
50 25.3 2177 2062 19 2.0 90 132 354 156 223 40 155 484 96 
51 22.3 1731 1672 15 1.8 91 130 355 161 276 34 133 446 107 
52 22.6 2204 2140 19 1.5 84 131 359 157 262 46 151 444 93 
53 23.1 2327 2252 19 1.5 93 125 354 164 255 44 142 458 98 
54 17.9 1209 1230 15 1.8 67 130 373 154 261 42 154 448 89 
55 25.6 1364 1289 7 1.3 74 129 371 189 127 38 194 553 79 
56 23.7 2378 2327 15 1.8 74 124 377 198 113 39 233 539 92 
57 28.5 3610 3500 27 2.0 94 141 384 193 106 41 253 528 89 
58 22.4 2082 2046 13 1.5 76 143 365 161 282 36 135 440 86 
59 21.4 1718 1694 17 1.8 85 127 356 153 266 40 134 453 84 
60 18.9 1832 1840 15 1.8 83 115 375 141 280 38 124 447 76 
CV% 10.7 14.0 13.9 9.8 14.6 10.7 4.5 1.9 3.7 7.3 8.2 14.8 6.1 8.0 
SE 0.8 168 96 1.3 0.2 6.1 3.7 4.8 3.8 16.9 2.3 12.1 17.6 6.1 
LSDo.os 2.4 475 273 3.7 0.5 17.3 10.4 13.7 10.8 47.9 6.4 34.4 49.9 17.2 
LSDo.01 3.2 633 364 4.9 0.7 23.1 13.9 18.2 14.4 63.8 8.6 45.9 66.5 23.0 
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Table C7. Mean Eerformance of all entries for PoEulation 3 grown at Ames, IA, in 2000. 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.t EOEn·§ :}'.ield :}'.ield~ Mat.# Ldg.tt Ht.U weight Prot. §§ Oil 16:0 18:0 18: 1 18:2 18:3 
pits m- kg ha-1 kg ha- days score cm mg sd-1 ----------------------------g kg- l 
1 ,r,r 22.0 1460 1470 24 1.0 80 109 360 147 414 38 92 341 100 
2 20.5 1378 1382 20 1.0 83 113 363 144 401 38 94 348 109 
3 17.0 1114 1103 28 1.0 76 127 371 148 408 38 89 342 109 
4 18.9 1699 1696 20 1.0 84 133 370 146 430 38 93 328 96 
5 19.8 1499 1499 27 1.0 77 119 370 150 418 39 91 342 96 
6 18.1 1486 1479 21 1.0 74 135 369 157 418 36 87 341 106 
7 18.5 1587 1582 27 1.3 76 125 360 142 391 38 101 354 98 
8 14.1 1332 1308 28 1.0 76 132 362 143 430 39 82 332 104 
9 16.9 1247 1235 20 1.0 76 114 374 144 433 35 86 327 105 
10 I 8.5 1628 1622 28 1.0 74 120 358 145 404 38 94 352 101 
11 14.9 1462 1441 20 1.0 72 122 376 141 423 38 85 330 110 
12 18.6 1717 1712 20 1.2 79 124 365 146 427 37 84 333 106 
13 15.0 1240 1220 21 1.4 76 129 367 143 422 40 92 332 102 
14 15.7 1108 1091 25 1.0 70 109 372 138 425 39 84 332 106 
15 16.6 1365 1352 20 1.0 65 121 372 139 393 38 93 353 110 
16 20.6 1576 1580 20 1.2 74 123 371 142 392 37 116 368 111 
17 18.7 1631 1627 20 1.3 69 118 368 148 404 38 91 346 108 
18 17.3 1418 1407 21 1.0 67 121 367 139 375 41 100 365 107 
19 17.9 1355 1347 19 1.0 72 114 365 142 416 39 91 334 107 
20 16.1 1509 1493 22 1.4 66 111 375 140 369 38 105 365 110 
21 19.7 1745 1745 24 1.2 79 116 369 139 393 37 I 01 354 101 
22 18.0 1412 1405 19 1.2 79 113 355 141 356 39 106 388 102 
23 17.4 1585 1575 20 1.0 70 113 365 152 393 40 116 387 102 
24 13.5 1410 1383 22 1.0 77 116 365 145 410 40 95 347 95 
25 18.3 1354 1349 22 1.3 74 124 367 140 386 41 102 356 102 
26 19.4 1334. 1333 22 1.2 74 115 369 143 427 40 84 326 107 
27 20.1 1588 1590 22 1.2 71 116 371 142 405 39 93 340 110 
t 16:0 = palmitate, 18:0 = stearate, 18: I = oleate, 18:2 = linoleate, and 18:3 = linolenate. 
:j: Entries I - 27 = 40%-palmitate lines, 28 - 54 = 26%-palmitate lines, 55 = P9204, 
56 = P9281, 57 = P93B82, 58 = A97-877006, 59 = A97-877027, 60 = A96-496018. 
§ Plant population. 
,r Yields adjusted for plant population based on covariate analysis. 
# Maturity = days after 3 I August. 
tt Lodging score= 1.0 (all plants erect) to 5.0 (all plants prostrate). 
:j::j: Height measured from the soil surface to the terminal node. 
§§ Protein and oil content expressed on a 13%-moisture basis. 
,r,r Entry numbers were preceded by A00-815. Example, entry I was designated A00-81500 I. 
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Table C7. Continued 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.:j: popn.g yield yield~ Mat.# Ldg.tt Ht.:j::j: weight Prot. §§ Oil 16:0 18:0 18: 1 18:2 18:3 
d"I k -I pits m· kg ha·1. kg ha· days score cm mg s ----------------------------g g 
28 16.6 2358 2344 18 1.4 79 132 356 166 292 40 150 429 82 
29 21.2 2450 2457 20 1.4 84 128 351 162 278 39 158 428 92 
30 20.8 2645 2650 24 1.4 90 137 366 161 261 41 153 451 89 
31 21.4 2798 2805 19 1.4 84 131 368 163 282 39 145 436 93 
32 21.0 2726 2732 19 1.5 88 133 346 167 270 41 147 438 99 
33 24.1 2799 2817 21 1.4 80 131 355 164 273 41 148 443 92 
34 23.4 2706 2721 18 1.7 99 130 360 158 277 37 145 439 97 
35 23.9 2453 . 2471 19 1.4 88 136 351 163 268 39 158 443 88 
36 21.8 2526 2535 20 1.4 81 145 359 163 282 45 149 434 87 
37 21.6 2591 2599 19 1.5 88 130 352 174 268 39 157 443 90 
38 23.2 2890 2905 19 1.3 80 145 361 166 288 43 145 430 91 
39 24.6 2762 2783 21 1.4 80 134 369 158 273 45 153 437 88 
40 21.3 2632 2639 19 1.5 86 127 371 155 284 42 129 445 97 
41 22.7 2732 2745 19 1.6 80 132 363 161 276 48 162 425 84 
42 22.0 2906 2916 20 1.5 86 116 358 156 277 44 173 418 84 
43 22.7 2681 2693 17 1.7 83 124 356 160 278 44 159 428 87 
44 18.8 2547 2543 18 1.4 81 126 353 152 272 38 143 447 95 
45 23.7 2780 2797 20 1.4 75 131 343 159 272 42 173 424 86 
46 19.4 2471 2470 18 1.3 77 118 344 171 271 42 158 432 92 
47 21.2 2846 2853 19 1.4 79 132 360 161 280 43 143 429 100 
48 19.8 2939 2939 20 1.4 83 130 357 160 274 39 170 426 86 
49 22.4 2741 2752 19 1.5 83 137 353 161 277 43 151 438 87 
50 I 9.3 2256 2254 21 1.5 79 130 351 159 272 42 160 435 87 
51 19.9 2842 2843 19 1.4 83 133 356 163 268 42 161 437 88 
52 22.0 2324 2334 21 1.4 81 142 367 167 288 42 144 424 95 
53 23.0 2821 2836 20 1.5 75 132 353 162 271 39 146 446 94 
54 20.4 2479 2482 19 1.4 81 127 349 160 272 40 146 440 98 
55 24.5 2926 2955 12 1.4 89 135 366 193 102 38 228 546 80 
56 25.6 2992 3004 18 1.3 70 136 361 208 121 41 264 503 77 
57 28.3 3534 3552 30 1.7 91 142 374 204 103 45 260 522 84 
58 20.2 2694 2694 13 1.4 79 135 351 164 273 41 140 444 85 
59 24.3 2925 2933 18 1.9 100 128 337 174 248 45 146 455 71 
60 24.3 2863 2872 18 1.7 85 119 356 154 276 40 134 438 72 
CV¾ 9.9 9.7 9.8 11.9 9.6 9.4 4.7 1.5 2.5 6.2 4.4 11.3 4.7 6.4 
SE 0.8 141 82 1.7 0.1 5.2 4.1 3.9 2.7 15.0 1.2 9.9 12.9 4.4 
LSDoos 2.3 400 233 5.0 0.2 14.9 11.8 11.2 7.8 42.6 3.5 28.1 36.6 12.6 
LSD001 3.0 532 310 6.6 0.3 19.8 15.7 14.9 10.3 56.8 4.7 37.5 48.8 16.7 
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Table CS. Mean performance of all entries for Population 3 grown at Grand Junction, -IA, in 2000. 
Entry 
No.t 
1 ,r,r 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
Unadj. Adj. 
Plant seed seed 
popn.§ yield yield~ Mat.# Ldg.tt 
pits m- kg ha-1 kg ha-1 days score 
15.5 792 919 21 1.5 
18.1 943 970 19 2.0 
14.8 626 779 24 1.5 
19.2 917 906 20 1.5 
16.7 809 892 23 1.5 
15.0 
18.2 
18.7 
15.8 
15.8 
14.8 
16.2 
14.4 
12.5 
15.9 
17.6 
16.0 
17.4 
16.2 
16.3 
17.5 
14.7 
14.6 
14.1 
15.2 
19.3 
15.0 
950 1097 20 
877 901 24 
901 908 23 
860 976 21 
855 970 21 
774 928 18 
1075 1177 19 
838 1010 21 
553 796 22 
873 986 21 
897 943 21 
864 974 24 
1018 1076 19 
843 945 20 
995 1093 23 
873 923 22 
860 1017 19 
818 982 22 
632 816 23 
879 1019 21 
840 825 20 
817 963 21 
1.3 
1.5 
1.5 
1.3 
1.3 
1.3 
1.5 
1.3 
1.5 
1.5 
1.0 
1.3 
1.3 
1.0 
1.5 
1.5 
1.3 
1.0 
1.5 
1.5 
1.3 
1.8 
Seed 
Ht.tt weight 
cm mg sd-1 
71 98 
79 104 
71 123 
75 117 
67 111 
72 129 
79 
83 
72 
64 
64 
75 
67 
79 
65 
66 
69 
69 
67 
65 
75 
70 
65 
71 
70 
67 
72 
119 
111 
113 
116 
114 
117 
118 
104 
108 
114 
108 
I I 0 
113 
109 
106 
106 
111 
103 
109 
105 
108 
Fatty esters t 
Prot. §§ Oil 16:0 18:0 18: 1 18:2 18:3 
k -1 ----------------------------g g -------
371 139 390 42 104 362 89 
379 142 407 41 132 391 90 
380 137 366 42 123 368 86 
379 142 390 38 120 351 86 
380 141 412 41 95 348 90 
379 150 389 38 113 354 93 
379 
370 
388 
374 
380 
379 
375 
363 
381 
384 
375 
377 
376 
376 
381 
375 
382 
364 
378 
378 
379 
139 412 41 
141 413 39 
140 407 42 
142 413 40 
132 361 41 
144 414 40 
140 448 38 
141 362 44 
141 402 41 
138 378 37 
140 388 41 
136 395 40 
140 430 40 
131 390 43 
136 360 41 
142 411 40 
135 395 39 
142 394 43 
138 374 42 
140 409 41 
142 403 45 
97 345 90 
92 340 102 
100 349 87 
99 341 94 
122 372 92 
99 346 89 
84 325 92 
169 427 82 
92 350 99 
95 371 108 
100 364 92 
95 360 98 
87 339 91 
129 372 
120 377 
96 350 
106 355 
104 366 
117 361 
99 345 
138 418 
85 
88 
88 
91 
82 
93 
92 
82 
t 16:0 = palmitate, 18:0 = stearate, 18:1 = oleate, 18:2 = linoleate, and 18:3 = linolenate. 
t Entries 1 - 27 = 40%-palmitate lines, 28 - 54 = 26%-palmitate lines, 55 = P9204, 
56 = P9281, 57 = P93B82, 58 = A97-877006, 59 = A97-877027, 60 = A96-496018. 
§ Plant population. 
,r Yields adjusted for plant population based on covariate analysis. 
# Maturity = days after 3 1 August. 
tt Lodging score= 1.0 (all plants erect) to 5.0 (all plants prostrate). 
H Height measured from the soil surface to the terminal node. 
§§ Protein and oil content expressed on a 13%-moisture basis. 
,r,r Entry numbers were preceded by A00-815. Example, entry I was designated A00-815001. 
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Table CS. Continued 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.t eoen-g ):'.ield )::ield~ Mat.# Ldg.tt Ht.U weight Prot. §§ Oil 16:0 18:0 18: 1 18:2 18:3 
pits m· kg ha·1 kgha· days score cm mg sd·1 k -i ----------------------------g g -
28 17.8 1458 1498 17 1.5 81 126 375 155 304 42 141 424 84 
29 22.7 1759 1610 21 1.8 80 123 372 153 271 40 150 450 86 
30 23.6 1693 1512 23 1.8 91 126 374 154 276 41 147 444 88 
31 22.4 1814 1681 19 1.8 83 125 381 153 · 285 39 142 444 86 
32 21.6 1605 1500 17 1.5 84 129 355 164 272 39 142 454 89 
33 22.7 1713 1568 21 1.8 77 124 363 159 280 42 148 443 81 
34 24.1 1965 1765 17 2.0 86 135 372 154 285 38 129 445 97 
35 18.4 1511 1527 19 1.8 76 129 366 157 266 39 144 461 86 
36 20.8 1684 1608 19 1.5 81 140 375 159 302 46 144 423 81 
37 22.0 1888 1770 20 1.8 85 125 354 165 268 40 160 448 80 
38 23.9 1877 1685 17 2.0 77 143 361 161 287 40 146 434 88 
39 23.3 1758 1588 20 1.5 75 126 373 150 273 42 160 443 78 
40 20.3 1749 1693 18 2.0 77 126 378 152 291 42 138 438 87 
41 20.0 1880 1838 17 1.8 89 125 368 153 270 47 159 441 79 
42 21.7 1858 1749 19 2.0 83 131 367 148 276 42 156 437 86 
43 22.1 1867 1743 18 1.8 81 120 368 157 278 43 140 448 88 
44 19.5 1645 1623 16 1.8 81 121 366 147 268 38 143 458 89 
45 23.5 1530 1351 20 1.3 74 119 353 152 270 41 150 452 85 
46 21.1 1921 1836 19 2.0 80 114 362 160 272 48 168 434 74 
47 22.0 1721 1603 18 1.8 77 127 369 150 279 41 135 445 96 
48 19.4 1718 1699 16 2.0 79 127 365 163 257 43 176 441 79 
49 22.7 1678 1533 19 1.8 77 125 363 155 274 43 157 436 86 
50 21.8 2002 1890 18 2.0 83 125 363 150 268 45 160 441 82 
51 20.4 1744 1683 17 1.8 79 123 360 156 265 40 154 454 83 
52 18.0 1859 1890 23 1.5 70 132 368 163 263 47 148 454 85 
53 23.9 1944 1752 21 2.0 85 125 359 158 273 40 139 448 96 
54 23.1 1829 1665 18 1.8 85 113 357 152 265 40 151 454 88 
55 25.6 2343 2126 8 1.5 69 133 367 191 116 39 227 540 104 
56 23.3 2185 2052 19 1.8 69 124 369 208 104 42 276 514 106 
57 27.9 2610 2317 28 2.5 74 133 383 198 124 43 228 533 118 
58 20.6 2191 2151 11 2.0 79 136 369 157 268 41 130 454 111 
59 24.7 2058 1878 18 2.5 99 126 352 162 216 43 166 483 96 
60 21.4 1764 1693 16 1.5 79 114 370 146 269 42 138 452 90 
CV% 11.5 14.2 12.9 11.1 17.0 7.5 4.5 1.2 2.5 6.8 6.0 17.8 5.3 9.0 
SE 0.9 132 69 1.5 0.2 4.0 3.7 3.2 2.7 16.1 1.7 16.2 15.2 5.6 
LSDoos 2.5 374 195 4.4 0.5 11.4 10.6 9.0 7.5 45.6 5.0 45.9 43.0 15.8 
LSD001 3.3 498 260 5.9 0.7 15 .1 14.1 12.0 10.0 60.7 6.6 61.2 57.3 21.0 
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Table C9. Mean performance of all entries for Population 1 grown at Hubbard, IA, in 2000. 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.:j: popn.~ yield yield~ Mat.# Ldg.tt Ht.:j::j: weight Prot. §§ Oil 16:0 18:0 18: 1 18:2 18:3 
mgsd·' k -1 plts m· kg ha·' kg ha· days score cm ----------------------------g g 
1,r,r 18.3 1421 1431 20 1.5 77 101 373 134 431 37 85 343 118 
2 18.3 1493 1504 18 1.3 76 92 383 128 405 38 79 330 112 
3 15.0 1220 1289 20 1.0 79 109 381 136 384 40 135 375 101 
4 16.7 1534 1574 19 1.3 80 110 376 137 399 36 87 332 111 
5 16.7 1365 1405 20 1.3 74 108 379 133 412 39 92 349 112 
6 15.3 1181 1245 20 1.0 80 117 382 135 416 40 89 331 105 
7 19.5 1149 1138 19 1.3 71 102 387 127 422 37 82 330 118 
8 16.3 1497 1543 20 1.5 80 113 366 133 428 37 85 338 120 
9 14.7 1308 1382 20 1.5 77 106 387 127 382 37 87 331 103 
10 14.8 1192 1265 19 1.3 60 109 367 135 423 41 87 338 100 
11 13.4 1180 1279 19 1.3 64 99 379 125 422 41 100 352 105 
12 17.2 947 978 18 1.3 65 132 377 130 422 40 92 354 109 
13 11.4 909 1044 18 1.3 61 118 371 132 410 37 86 344 115 
14 12.6 1055 1168 20 1.5 69 103 380 133 394 39 83 331 110 
15 15.9 1135 1189 20 1.5 69 102 382 131 404 36 79 344 123 
16 13.6 839 934 19 1.3 71 104 385 129 404 38 85 350 118 
17 15.4 1373 1435 19 1.3 75 108 374 132 384 36 86 341 118 
18 14.5 1286 1365 19 1.5 75 108 376 120 406 41 91 358 106 
19 12.3 957 1075 18 1.0 65 102 377 131 421 39 79 327 110 
20 13.2 1204 1306 20 1.3 71 101 378 122 403 40 91 349 114 
21 16.1 1234 1284 20 1.3 72 95 379 127 397 37 89 348 113 
22 16.9 1480 1516 20 1.3 77 98 372 134 403 39 90 343 103 
23 13.5 1363 1460 19 1.3 79 94 376 131 398 38 108 369 111 
24 14.8 1440 1512 20 1.5 70 96 375 131 429 40 82 333 102 
25 13.8 921 1013 20 1.3 70 97 384 125 435 41 84 336 115 
26 18.9 1292 1292 18 1.3 69 105 382 139 428 41 138 421 94 
27 16.3 1212 1258 20 1.5 77 101 382 126 408 38 81 342 111 
t 16:0 = palmitate, 18:0 = stearate, 18: 1 = oleate, 18:2 = linoleate, and 18:3 = linolenate. 
l Entries 1 - 27 = 40%-palmitate lines, 28 - 54 = 26%-palmitate lines, 55 = P9204, 
56 = P9281, 57 = P93B82, 58 = A97-877006, 59 = A97-877027, 60 = A96-496018. 
§ Plant population. 
,r Yields adjusted for plant population based on covariate analysis. 
# Maturity = days after 3 1 August. 
tt Lodging score= 1.0 (all plants erect) to 5.0 (all plants prostrate). 
U Height measured from the soil surface to the terminal node. 
§§ Protein and oil content expressed on a 13%-moisture basis. 
,r,r Entry numbers were preceded by A00-815. Example, entry 1 was designated A00-815001. 
86 
Table C9. Continued 
Unadj. Adj. Fatty esters t 
Entry Plant seed seed Seed 
No.:j: popn.§ yield yield~ Mat.# Ldg.tt Ht.:t± weight Prot. §§ Oil 16:0 18:0 18: I 18:2 18:3 
mg sd-1 ----------------------------g kg" I pits m- kg ha-1 kg ha· days score cm 
28 18.0 1786 1801 18 1.5 81 135 3.67 156 273 40 147 429 94 
29 22.9 2318 2245 19 1.8 97 121 377 146 287 42 149 437 96 
30 23.4 2128 2046 23 1.5 86 137 382 149 292 41 139 444 104 
31 22.4 1967 1904 13 1.5 83 133 375 151 258 39 135 436 108 
32 23.6 2015 1929 18 1.5 89 131 364 155 282 37 144 449 103 
33 24.6 2112 2010 19 1.5 80 128 365 154 283 43 145 451 97 
34 23.8 2035 1946 16 1.5 95 133 368 153 261 37 119 447 113 
35 22.6 2291 2225 15 1.5 94 131 369 157 272 36 134 452 109 
36 22.5 2105 2041 19 1.3 77 143 377 154 274 44 123 436 102 
37 20.9 2031 1994 16 1.5 80 122 351 159 275 41 174 427 89 
38 20.1 1961 1940 14 1.3 81 153 362 157 276 38 141 432 104 
39 25.8 1970 1844 20 1.5 77 125 380 146 283 42 133 448 102 
40 21.4 1953 1907 15 2.0 90 131 378 147 266 42 137 427 107 
41 22.1 2474 2416 17 1.8 93 132 375 152 264 44 150 429 97 
42 25.5 2164 2044 18 1.5 90 127 380 140 291 40 149 424 104 
43 22.2 1994 1935 14 1.5 88 124 368 153 267 39 130 441 107 
44 22.4 2063 2001 14 1.8 79 125 375 141 269 38 143 445 102 
45 25.0 1729 1620 20 1.5 77 116 355 150 265 42 151 431 92 
46 19.4 1809 1800 18 1.5 76 120 370 152 278 42 155 433 96 
47 21. l 1627 1587 18 1.5 74 123 375 149 271 44 138 435 109 
48 19.1 1990 1986 18 1.5 81 118 371 153 262 41 164 423 100 
49 23.1 2380 2304 17 1.5 88 133 370 154 281 44 157 436 87 
50 20.1 2122 2099 15 1.5 85 136 366 147 268 41 144 439 99 
51 20.9 1688 1651 19 1.3 71 126 371 144 273 42 152 429 96 
52 24.2 2436 2340 19 1.8 95 130 375 154 260 41 129 436 105 
53 22.7 2359 2291 19 1.5 85 123 371 151 269 41 137 442 105 
54 24.1 1997 1903 19 1.8 90 118 364 142 278 39 142 442 104 
55 29.1 1540 1397 7 1.3 77 127 352 192 125 38 195 561 86 
56 27.4 2342 2228 16 1.5 77 125 374 199 107 40 234 538 82 
57 31.4 3202 3027 26 1.8 86 152 396 191 102 44 239 523 99 
58 20.8 1564 1546 13 1.5 61 133 369 157 300 37 120 437 94 
59 24.9 2266 2186 18 2.3 99 124 355 161 262 38 121 458 86 
60 22.4 2090 2052 18 1.5 86 118 380 150 271 39 132 439 88 
CV¾ 10.0 16.3 16.4 7.6 17.8 10.8 6.0 7.0 1.4 1.3 6.9 12.8 3.4 8.5 
SE 0.7 190 110 1.0 0.2 6.0 5.0 3.6 3.3 3.2 1.9 10.5 9.4 6.4 
LSDoos 2.1 538 311 2.8 0.5 17.0 14.1 10.3 9.5 9.0 5.5 29.9 26.7 18.0 
LSD001 2.8 717 415 3.7 0.7 22.7 18.7 13.7 12.6 12.0 7.3 39.9 35.6 24.0 
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